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1.0 INTRQDUCTION
The development of life cycle cost (LCC) estimates is a complex
process involving the coordination and integration of cost data and schedules
generated by various fupctional organizations such as the program cffice, 1
systems engineering, manufacturing and support engineering. To support design
tradeoff studies, inputs from all program functions must be integrated in a
manner which will ensure timely LCC projections. As programs become more
complex and the customer more cost conscious, there is a growing need for 3
standardized and automated LCC estimating tool which can be easily tailored i
to the nature of individual programs. j
This document describes Naval Material Command's Life Cycle Cost i
(FLEX) Model. FLEX is a computer model designed to project, track and analyze i
program life cycle costs. Flexibility is the primary characteristic of the . }

FLEX model. This flexibility is reflected in this partial list of model
capabilities.
o The model Cost Breakdown Structure (C8S) can be tailored to
the Work 8reakdown Structure (WBS) of both simple and
complex orograms.

o The model can use a different cost estimating procedure for
each element of the (8S (i.e., algorithm and accounting
methods) .

fe

o The model uses a common data base to integrate the data \
generatad by the various participating functional organiza-
tions. The common data base is used to ensure consistency
and continuity in the data shared by the various cost : &
estimating procedures. -

o A multiple run feature is available for cost tradeoff
analyses. Any element cost estimating procedure or
parameter valtue can be changed from one run to the next.
Only the specific changes from the preceding run need
be addressed for the foliowing run.

The FLEX model described here is the latest NAVMAT Life Cycle
Cost Model (Versiom 9E). It offers all of the capabilities of the previous
versions with additional features designed to enhance its versatility and
convenience from the user's standpoint.

e b
m‘zﬁjl&e‘r-—




A general methodology for performing LCC analysis using FLEX
is described in Section 2. Section 3 discusses the data flow, input data,
database structure, and the resultant LCC reports involved in using the FLEX
Model. Instructions for FLEX users, such as run deck sequence set up and
computer program limits, are presented in Section 4.




2.0 METHODOLOGY

2.1 Introduction to FLEX Methodoloay
The FLEX Mocel computes the 1ife cycle cost (LCC) of a svstem
by addressing the individual costs of the subsystems or comoonents that
comprise the complete system. Relevant costs incurred at each phase of the
system life cycle (i.e., development, production, deployment...) are included
in the model., This, in effect, creates a LCC profile of the entire system.
In addition, FLEX calendarizes the cost estimate and groups related costs
into summary elements so that the cost profile of any individual subsystem
or group of subsystems can be inspected. !
The underlying architecture of the FLEX Model is the Cost 8reak-
down Structure (CBS) and a set of relatad cost equations. Costs for each
line item in the CBS are computed sequentialliy, onme equation at a time,
using the parameter values stored in on-line input files. The input data 1
are easily updated to analyze the effects of alternative scenmarios and to
support cost trade-off studies. The sample CB8S and equations presented
in Appendices D and £ may be used to compute the LCC of a svstem,
nodified, or replaced as necessarvy to reflect individual program
raqui rements.

2.2 Cost Breakdown Structure
The Cost B3reakdown structure (C3S) is a hierarchical listing of
all costs incurred throughout the programmed life cycie. 1t addresses

all of the relevant costs associated with the development, production, and
support of a system. Although a different CBS could be selected for each
individual case there are certain costs which are common to many systems.
Table 2.2-1 presents the sample CBS used for Naval Yeapons acguisition
programs. The gample CBS is contracted or expanded to accommodate
individual program requirements.

Each line in the CBS is identified with a cost or a group of
related costs. These individual lines are called ''cost elements'' and are
assigned a six digit CBS number according to their position in the hierarchy.

The life cycle cost can be divided into six or less main categories.
These categories are termed ''major cost elements' and have (35S numbers of
the form X00000, where X stands for a non-zero digit between one and six.

In Table 2.2-1, the major cost elements are:

100000 RESEARCH AND DEVELOPMENT

200000 INVESTMENT

300000 QPERATING AND SUPPORT

Each major cost element may be subdivided into a maximum of nine
lesser categories. In the example:

100000 Research and Development




TAJLE 2.2-2 SAMPLE ' €25

E. FLEX WEAPCNS MIDEL ﬁ
VJQQud TATAL LIFfE CYCLE COST

100Quy RESEARCH Aivw DEVELOPMENT

110Ga4 valieation {
1livuy contractor ]
112000 government

120Uuy Fuil Scale Develcpment |
121Quuy contractor

121100 Program Management 3
121200 engineering :
121309 Prototype Hardwsare

12149y Software

12130y Integration and Test

1218490 Documencacion

122009 wQvernmnent

1221ud rroject %anagementg

122¢4y systems Engyineering

1223090 Systems Test and =valuation

122310 Test Personnel ana Training

122346 Test Spares

122330 Test AGE/GSE/[n

122340 Test Facilities

1223040 Foreiqn Milicary Sales uwenetit

2000v0 INVESTMENT

210000 Acquisiction (Contractor)

2110490 Production darawsare

212490v Peculiar Support kEguliement

213000 Training

2149000 lateyration and Test

21504vu frogram wanagement

216000 Cocumentation

217000 Tacnnical Sucport

218000 Industrial Facilities

219000 Initial Spares and Repair prarts ‘
220000 Government 5
221900 GFE/GEM ]
2220uv Common SupportT kJulpment :
223000 Iraining |
224000 system lest and =valuation f
22%9Q0 Project danagement

2426004 vocumentation

227904 Uperationals/Site agtivation

228000 Supply Introauction

22990V f{ranspvortation
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30uluvy
3190u0u
31100V
312940
3121vv
312200
3430V
31240v
3290vv
32104y
321100
32129¢
321300
321«20
322000
322190
32230v
322300
322404
322410
32242v
342430
322540
322800
32261v
322620
322700
322590
322310
32282¢
330000

(continuea)

perational rersonnel (Crew)
uperational Cansumaoles
Material
Pul
Exrengacle Stores
utilities
Sdppore
contractor
Factory wkepair
Factory RIa/Ffw .
Factory wmeworx/Cvernaul
Tecnnical Services
Government
Maintenance rersonnel
Support of Support Equigment
Training
Logates & Moalifications
voacumentaclion lUgaates
Sottware Jpaates
System/Sub System Mocifications
waintenance Facilities
Supply Support
fReplenisnment Spares and Repdalr rarts
Supply Management
Depot Rewgork/Jvernaul
Transportation
Transportation uUnschedulea
Transoortation $Scneduled
Termipation




is separated into two categories:

110000 Validation
120000 Full Scale Development

These cost elements may be broken down again. From the example in Table
2.2-1:

110000 Validation
is divided into two categories:
111000 Contractor

112000 Government
This process could continue until there are six separate levels of sub-
divisions beneath the ''"Total Life Cycle'' level. In most cases, the C8S
does not need to be this detailed and the user will not use all levels.

The lowest division cost elements are termed ''primary cost
elements.'' Examples of primary cost elements from Table 2.2-! have CBS
numbers of 111000, 112000, 121100, 121200, 121300, 121400, etc. Each primary
cost element must be represented by an equation which describes its cost over
the life cycle of the system. The user can employ the equations as they
exist in the standard file (see Appendices D and £) or create his own. The
actual equations are usually relatively simple and =2asy to understand. For
example, a manpower aquation may appear as follows:

Y
MC --ZNMH(I)*SAL
f=l

where:
MC = Manpower cost for a certain aspect of the program,

NMH(!) = number of manhours required for reporting period !
(manhours) .

SAL = Average salary ($/HR).

| = Reporting period designator.

Y = Number of reporting periods in the life cycle (time period).

2-4
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The actual input and format of the equations is described in section 3.2.3.

2.3 CC Modeling Criteria

Attention to three basic criteria will ensure that the CBS
adequately addresse s the costs which are relevant to the objective of the
life cycle cost estimating effort.

Completeness - The CBS must include all of the relevant costs incurred during
the system's life cycle.

Detail - The CBS should provide sufficient detail for cost traceability
and for assessment of the effect of key cost drivers on the tota! !ife cycle
cost.

Consistency - All cost computations must be based on the same ground rules

and assumptions. Special care should be taken to ensure that no more than
one primary cost element addresses a specific system, thereby avoiding
double accounting of costs.

2-5




3.0 FLEX COMPUTER PROGRAM

3.0 FLZX Overview

Nine data files may be used with FLEX, seven input files and two
intermediate results files. Figure 3.1-1 presents an overview of the data
file interfaces with the FLEX computer program and use of the multi-run
feature. £ach data file is described briefly and discussed in the sections
that follow. Figure 3.1-2 presents an overview of the LCC estimating
process, highlightingthe data file interfaces and access sequence.

CSDFL data file describes the default CBS. It contains the CBS
number and description of each CBS cost element, The cost equation, cost
category code, funding type code, and inflation factor code are included for
each primary cost element.

DSDFL data file contains the definition or description of each
parameter used in the CBS cost equations.

CS data file contains any changes to the default CBS that the
user desires to implement for a particular run or group of runs.

NV data file contains the value(s) for each parameter used in
the compuyting the cost equations.

DATA data file contains the information used for FLEX program
control, such as the number of reporting periods in the cost estimate.

This file also contains the repor: selection card.

IDENT data file contains the program descriptor uniquely
identifying each FLEX run. The descriptor is used as the header on each
page of FLEX outputs.

SA data file contains the names of variables that the user
has chosen to be sensitized over a specific range.




CSDFL DSDFL
FILE FILE
DATA
' FILE
cs
FILE CLEY e | menT
L FILE
LIFE CYCLE
SA — COST PROGRAM - NV
FILE FILE
i
N
FLEX -
OUTPUT
REFORTS
DATA
/ R
cs —— IDENT
FILE FLEX
LIFE CYCLE FILE
s S COST PROGRAM ) -
FILE CILE
—
|
FLEX
OUTPUT
REPORTS .
°
°
e

FIGWRE 3.1-1  FLEX DATA FILE INTERFACES AND MULTI RUN FEATURE
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3.2 Input Files for the FLEIX Program

3.2.1 lanzogucrdiaa

fLEX reguires the creation of seven 1lnput £iles, Trnese
can be grouped 1n & partitionea gata set or left d4s steng~alone
files depenainy on tne user’s particuler needs ana tre JCL £1le
configuration, 1Ine following sections give a brief descrigtion
c¢ each riie aiong with individual card formats ana sampieé 1nLput
¢iles.

3.2.2 Ca.Eils

Tne CS file is used for updating CS ol EQ cards for
each run in a multierun set. Tne C§ file can contain three tyoes
of cards: C5, EQ and ENDCS cards. The following 1s 3
description of tne card formats and their functions (see Figure
3-2-10)

¢S Cakd - This card either deletes a previously entered cost
preaxdown structure element, or enters an entirely new element.

CS CAxD FORMAT

COLUMN CESCRIPTION

1=2 Card lype "C3"

3-8 Cost Breaxdown Structure Numoer
9=-10 Unused

11=~50 Cost tSlement Descripticon
51=54 Unused

55«56 Cost Category

57=59 Unused

60 funding Type

61=643 unused

65 Inflation Factor Tvpe
66~69 Unused

70 Eguation Code

71=72 unusea

73=78 Deletion Code: "DELETE"
79~-80 Unysed

o] Cs cards may not be continued.

0 All deletion caras must appear first.

o] To delete an already existingj element, S1mEly
code in columns 1-8 for tne element. Leaving
tne rest of the ¢ard biank, type in DELETE 1n
columns 73-78. The deletion of any cCost
element will automatically deletle all of its
subdivisions.




Fljure 3,2t 3Sample CS Fi.e

CS1000u0 DELETE
CS100UV0 SAMPLE 100000 NAME =
CS110000 SAMPLE 110000 NAME 0l 2 @ 1
EQLIU000 A(I):I,1,¥
CS120000 SAMPLE 120000 NAME 01 i 3 1
g;;;sggo 5(I):I11:¥

™ O “ - "
CS34UVU0  THIS LINE I3 NEwW 0L b 2 L PrbeTe

EA340000 C(I);L,1,Y

Tne £irst line in this example deletes cost element number 100000
and all of its lower indentured cost elements. The next 5 lines
recreate CBS number 100000 ana also create the CBS numters 119Q090
ana 120000 with their respective equations. Line 7 deletes CBS
number 2100Uv and any of its sub-elements if they exist.

Finally, tne last 2 lines create a new (BS number ()numcer
(340000) and gives it an equation., The C3 £ile 1is used prinarily
for modifying a standard tile for a sgecific Tun. 1f the
Stangard file is to be permanantly changed, the user should
change the CSDFL ftile instead,




e A -

o} To modlfy an already existing cost element,
yOU must delete it first, then code in the new
element as though it did not exaist.

0 Any primary cost elements must conteéin a "i" T
as the equation code and have values for the
cost category, funding tyce, and the inflation
factor type, or a fatal error will occur.

o All new CS5 cards muyst be in order with respecct
tc tneir cost breaxdown structure number or e
fatal error will ogcur.

EQ CARQ =~ Tnis card must immediately follow any primary cost ]
element. It contains the equation in Reversed Polish
notation which is used to evaluate cost element values for
each year,

(NGTIE: tnpe EQ card format for the CS fiie is exactly the
same as for the CSDfL file)

. £Q CARD FORMAT
CoLUmN DESCRIPTION i
1=2 . Caro Type "EQ"
3=8 Cost Breakdown Structure humper r |
9=10 Unused ‘
11-890 Cost Equation
]

(] £Q cards may be continued on as many caras as
needed with the following restractions: 1¢ a
card is to be continuec, the last equation
element on the card must be folliowed by a
comma. All EQ continuation cards must contain
the same characters in columns 1=-8 ana must pe :
in usage order. \

o All EQ cards must be in order with respect to
their cost breakdown struycture pumber and must
immediately follow the primary cost eiement CS
card, or & fatal error »ill resuit.

N

o To modify tne EQ card for a certain CBS
number, you must first delete the cost
element, and then enter a new CS card.

0 All equation elements on &G cards must be
separated by commas. Spaces in this ftield are
ignored.

Gml MR N I oIE U EN BN OB BN N R TR - s o e




o Fer a description ¢f Reversed Polish Notation
Instructions see sectior 3.2.3 (che CSDFL
Flle),

ENGCS CaZ0 = This card is used tc separate the update
sections of the CS file for each inaividgual run 0of a4 nmulti=-
run sec,

COLUMN DESCRIPTILON
1=3 Card Iype "ENDCS"
6=80 unused

] If no updates are to be added To a particuiar
run, the ENDCS card must still be inciuaged for
tne run, (uUnless 1t is tne £inal run, in
which case it pag be legt out.)

3.2.3 CSLEL.Ells

The CSDFL f£ile s the default fille of CS and EQ cards
for all runs. The CSDOFL £1le can contain onlily two Ctypes o
cards. The following is a aescription ot the card formats and
the tunctions (see Figure 3.2-=2):

€S Ciagd = This card describes a cost breaxkxdown structure eiement.
It 3also contains information as to whether or not it is a primary
element., I[£ this 1s the case, it must contain the cost category,
the funaing type, tne inflation factor tTtype, equation code ("1"),
and must be followed by an EQ card.

CS CARD FORMAT

COLUMN CESCRIPTION

12 Card Type “Cs"

3-8 Cost Breakgown Structure nNumoer
9=10 unused

11=-50 Cost Element Description
S1-54 Jnusea

§5=56 Cost Category Code

$7=59 Unused

60Q Funding Type Cogde

61=94 unused

65 Inflation Factor Tyce Coae
66-69 unused

70 Equation Code

71=50 Unusea

o All CS cards nmust be in order wich respect to
their <ost breakdown structure number or an
error will resulct,

3eo
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C39000LVL
CS10Q0VV0
€S5110000
Cs111000
£Q111000
CS112000
Edl12000

- €C3120000

£5121000
C31¢2110¢C
EQ12110v
Cs121200
EW121200
€S5121300
£Q121300
Cst21400
EQ121400
CsS121500
£Q121500
Cs5121600
Q121600
C3121700
EQ121700
CsS122000
Cs5122100
£Q122100
€S122200
Csi122210
EQ122210
€S122220
£EQ122220
Cs512223¢
£Q@122230
€sS200000

]

°

o

s

Figure 3,2=2 Sample CSDFL Filie

TOTAL LIFE CYCLE .
RESEARCH AND OEVELJIPMENT
VALIDATION

CONTRACTOR

ADC(I):1i,1,X

GOVERNMENT

ADG(I1)r1,1,Y

FULL SCALE DEVELOPMENT
CONTRACTUK

MANAGEMENT
DCem(l)srL,1,Y
ERGINELRING
DCe(l)si,1,1

PROTOTYPE HARDwWAKE
ECH(I);1,1,Y

SOFTwARE

DCs(I)»I,1.,Y

TEST AND EVALUATION
DCIECI)?Y,1,Y
DOCUMENTATION
oCp(1);1I,1,Y

SUPPUORT AND TEST EQUIPMENT
bCsT(I1)21,1,Y
GUVERNMENT _
PROGKAM MANAGEMENT
DGPM(I):I,1,Y

PROTOTYPE TEST AnD EVALUATIOHW
TRAINING

DGTT(I)?I.,1.,Y

TEST SITE ACTIVATION
ODGTA(I)?I.,1.,Y

TEST AND EVALUATION
DGTE(IL)?I,1,Y
INVESTMENT

3-7
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o Qnly one CS card per cost elzment (i.2., CS
cards may not be continued).

o) Any primary cost element CS cards must contain
a "1" as the equation code in column 70 or a
fatal error will result. an E£Q card
immediacely follows the CS card for each
primary cost elemenc,

€0 CAB0 - Tnis card must immediately follow any primary cost
alement, It contains the equation 1n polisn notation which
is usecd to evaliuate the cost element value f£or each year.

EQ CARD FORMAT

CULUMN DESCRIPTION

1=2 carq Type “EQ

3=3 Cost B3reaxkcown Structure Numoer
3=10 unused

11~80 Cost Equation

0 All EQ cards must be in order +#ith respect to
thelr cost breakdown gtructure-number ang wust
icmediately follow# thne primary cost element CS
card, or a fatai error will resuict.

o EQ cards may be continued on as wany cards as
needed with the following restricctions: I[£f a
cara 1is to be continued, the last equation
element on the card must be followed by a
comma. All EQ continuation cards must contain
the same characters in columns 1l=8 and aust be
in ysage order.

o) All*equation elements on EQ cards must be
separatea by commas. Spaces in tnis £ield are
ignored.

Rauvezsac Ralisa Norarlao Eazzat

Equations are entered on tne E@ cards in tne form
commonly Xnown as Reversed Polish Motation. it is a form ot
sorxing w#ith registers and many electronic calculators use tnis
tecnnique, E&ach operation (+,=,%,/,%¥%x,) acts on the two
quantities immediately preceding it, worxing £ron left to risgnt.
Thus A, 5, C, +, * represents (8+C)=*aA,

Jeq
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Equation 2alements are secaratec by commas. Summetion
is indicated by the semicolon. Tnhne seqguence 1s "subscrigt,
minimum value, maximum vajue.," The subscript "1" alwars denotes
tne year and is treated diftferently. Those years outslde the
range of "1" are assigned a cost ¢f zero while those witpin the
range are assigned the cost obtained bv fixing the value of "1
apecropriately and summing over the other subsCripts. Samples or
equations written in Reverseac Polish Notation are:

1l ACL)IL,L,X

Same as, Y

E ACI)

I=1

2. A(l),B,+,C(J),*,D,E,**,’,F,/;',],Y,J,]yN

S .me as, Y N
NI :>: ' (LA +8) % ¢ (1T - By s
I=1 Js1

J.2.4 QAZLA_ELle

The DATA File controls the input and output reports,
allows certain program default parameters to be changed,and
sllows for a space to write remarks whicn are printed in tne
program, Tne DATA file allows four types of cards whicnh must be
grouped in tne order presented here., The following is a
description ot tne different card types and their functions (see
Figure 3.,2-3):

CH¥ CARD - Thnis card controls which input and output repcrts are
printed. It also includes a f£lag wnich specifies ejither
inflation rate or inflation factor.

CN CARD FORMAT
COLUMN DESCRIPTION

-2 Ccard Typce "CN"
tauation Input Keport Flag
vicctionary lnput Report flayg
Rermarxs Input Report Flag
Vvariable Value Input Report flag
Cost Adjustment Factor lnput keport flag
ynused

@O U 4+ W

3-0




figure 3.2=3 Sample PATA Fl.ie

CNll11il 13112111} 0
& TAlS IS Ax EXAMPLZ QF THE REMARX CaRD.
RM THERE CAw BE AS MANY REMARKS A5 NECESSARY.

SINPUT

BY=1,

CATI="DEVELOPR’,“ENT FACI’, LITIES °*,
CAT2= PRUGLRAM “, “MANAGEME’, NT ’,
CAT81=s DEVELOP.,® *, FACILITLI’, ES”,
CATH2="PRGGRAM *," 7, MANAGEME’,*nNT"7,
ELI1=*R & D " .,
eLT2="TUVEST. ‘.,"° ‘,

FUNDe=" . ’

’
IRRD=5%0.05,IAPRUC=5%0,06,IRCON=5%0.06,Ik04=5%0.08,
OR=5%0.09,
=3,

YEARS=V1982°,%1983°,%1994°,%15385°,%19680°
SEND




» - " _ o - gy g - —

[

9 Summary Jutput rReport Flag

190 Funuing vs. Cost Cateqory GUuLpPpul Report F.iag

11 Cost Breaxkdown oy Year (utput Report Fuiag¢

1% Cost Breaxkagown Totals Jutput Report Fiay

13 General Funding Uutput Report flag

14 Annual Cost oy runaing Output keport Flag

19 Annual Cost ov Cost Categories Qutput Report r.lay
1o Sensitivity Analysis Output Report Flag

17=1y Jynused

20 Infiation RatesFactor Ingut flag

21=8G Jynused

o] Tne CN card must apbear £irst in the DATA
File,

o] All input report f£lags can be either "0" or
mi®, A %Q0" signifies tnat no report is to pe
included in the output, while a "1" signifies
tnat the report snould be printed.

o] The output report £1ag specifies whicn type or
types of output is required., There are three
different tyves: A "1" signifies that the
report is in constant dollars, & "2" signifies
that tne report is in inflated doiiars, and &
"4" signifies that report is in inflated and
discounted dollars. If the user enters "“o",
no report will pe printed. Couwbinations may
pe entered by simply adding up tne indivicual
report numbers ana entering the total (e.g.,
to print all three of the General Funding
output reports, the user should enter a "7" in
column 13 of tne CN card.) There is e
complete description of all reports in the
section labeled "Qutput Reports."

HAMELIST INBUT CAERS - The basic input data is entered on
NAMELIST input caras. NAMELIST is a special input-
processing tecnnique that allows a great deal of freedom and
brevity in providing input data to a program.

Ce-tain rules govern the use of the NAMELIST tecnnique;
these rules are described here, The first card £ov NAMELIST
input must have "a" in column 2 followed immediarely by a
NAMELIST name (for tnis program that name is "INPUT") andg
tne name followed by @ blank. Subsequent cards do not use
this jidentification but column 1 must be blank. The enqg of
NAMEZLIST data signified by entering "&END" after the final
model input data. Date {s enterecd i1n the format "variable
name = Variable value." If the variable is defined as an
integer (in tnis program only dimensioned scalars are

3=11




{ategers), the valde muyust be an intceger [(not c¢oatain &
decimai point.) Imbedded blanxs in tne name or va.dJe are
illegal, but blanxs anay agocear cefore cr after edch
(CAUTIUON: Bianxks after a value «itn no cdeclmal poLlat ~ll.
be i1nteroreted as zZeros.) A comma must be used o delinic
and separate data entrias. Ingult COo arrays .udy be done in
one of several ways. Some Of these w~ays are rliustrscted in
the $o0llowing example:

Assume an array "A" dimensioned by thrae,
into which it is desired to entar the vaLues
8,8,5. This can be done, under NAMELIST
inpyt by:
,\(1):8. IA(2)=8"A(3)=5-I
or
A=8.:80I5-l
or
A=2%38.,5.,
or

A(i)=8,.,A(3]=5,,

In tne last forn, the program will take the first value as
gefault £or the second.,

RM CARD FQRNAT

COLUMN DESCRIPTION
1=2 Card Type "Ra"
3=38y Any standard characters

Ine RM Cards should immeaiately follow Ctne CN cardg.

o A RM card may be continued as long as "Ru" s
typed in the first columns or the continuea
card.

] Rm cards snould pe in usade orager,

NAMELISI larlables = There is a totai of 41 dirferent
NAMELIST {nput variables that can be assigned values 1n tne
DATA tile, The £following 1is a list and description ot gac¢n
anes

3=12
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S4ll=-Calla -
various cost
categories,
iess. £ach name TUSTL be entered in eigntecharacter 3Jrouss.
For exdample:

CAT1l=

"t
o

[T

CATi=
Calz2=
Cal3=
CAT4as=
CATS=
CAlb6=
CAT7=
CATE=
CATO9=
CAT10=

*  NQCAT=

CATBl=

=24

These varjiables conrtain the names of the
categcries., There are 10 possibie cosc
astn each nawe comgrised of 24 characters or

“PEUGRAM “,“MANAGEME’, NT ‘,

Cost category name i{s not speciiiea Ttne defau.il va.ues

CunTRACIUR

PRUGKHAA MANAGEMENT
TESTInG

PHRIME EGUIFMENT
TRAINIRNG

SUFPLY SUPPQRT
TECHN1ICAL DATA
SUPPURT cUWUIPMENT
CPERATIONS
MAINTENANCE

NOCATZ - This variaole contains the number of cost categories
presently being used, Its assignec¢ value must be between
one and ten.

For example:

6,

If not included in the NAMELIST input, 1t is assignec a
default value of ten,

CAIBL - CAIBl10 - These variaoles contain tne names of. the
various cost categories anc should be the same as CATl1,
tnrougn CAT10, but shoula pe arrangeq so tnat tnhe characters
are entered on & 20=cnaracter field., For example:

*PROGRAM “,° 7 ,“HMANAGEME’, nT",

If not inciuded in the NAMELIST input, these variables
default to the same names as CAT1 - CATiO,

Y - This variable contains the integer number cf reporting

periods used and aus:i be iacluded in the NAMELIST input.
The value shoulc be between one and thirty. for Exampile:

No default value is given to this variaple.

XEARS ~ The array contains the labels to pe given to each of
the Y reporting periods., For example:

3=13




YZARSS “1v80°7,%1981°,%1982°, ecc.

I£ not i1ncicvaed in the NAMELLIST lnput, tne defau.t values
are:

fEARS(1J= 17
LEARS(Z2)=  ~2°

o

2

Q

e)

YEARS3(30)=s 307

£LIL -~ ELIS - These variaoles contain the labels of the
major cost 2laments used {n the cost breaxdown strugture,
There are six possible elenent names wlth each comprised of
sixteen c¢haracters or less. £acn namne MusSC pe enterea in
aignt=-character groups. For example:

ELT1= °“PnmASeE LI°,"RuUT & 2 °,

I2 not inciuveac in the HNAMELIST 1nput, the cefault values
are:

ELT1= UEVELOPMENT

ELT2= INY&ESTMENT

ELT3= 0O & §

ELT4=" (nc default value given)
ELTS= (no gefault value given)
ELT6= (no default value given)

ELS0L = EUNDS - These variables contain the funding tyrse
labels and can contain sixteen characters cor less. <cach
name must be entered in eighte-character groups. For
example:

FUKD1=z ‘R & D ' ‘Y

If not included in the NAMELIST input the acetault values
are:

FUnND1= R & D

FUNDZ2= PPOCUREMENT

FUND3= CCONSTRUCTION

FUnld= G & A

FUNDS= MLL PERSUONNEL

FUNDbO= OTHERS
BY -~ Tnis variable contains the integer value of the Y
reporting period w~nicn is to be used as the base valude. For
axamgles

=14
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By=5,
1f not included, 1ts default value is one.
DB, L1880, IKRROS, I2LDM, lali - These arrays contain the
real=numper vaiues Of tne rates Lo pe used in calculating
¢cost factors. 1Inese values guss o2 eaLeZsd. rOr exaingle:

°R=30‘0.0°I IRRD=3°‘°.06'IRPR“:.;O*O.IZ'
IRCOM=0,.15,0.10,28%0,.00,IROM=30%0,v5,

(NOTE: Assumes 30 reporting cerioas)
DR(Y): Discount rates for the indiviaual reporting periods.

IRRD(Y): Inflation rates for research and deveiopaent cost for
tne individual regorting perioase.

IRPROC(Y): Inflation rates tor procurement c9sSts for the
inaividual reporting periodas.

IRCON(Y): 1Inflation rates for construction costs tor the
individual reporting periods.

IROM(Y): Inflation rates for operation ana Maintenance cosSts
for the incividual reporting periods.

Tne inflation rate codes used on the "CS" cards are as

follows:
IRAD = ""
IRPRGCC = "2"
IRCON = "3"
IROM = "4

EMOLC CARLO - Tnis card is used to separate tne indiviaual

runs of a multi=-run set, It follows immediately atter the
card containing tne NAMELIST &END. It must oe included if ‘
there is more than one run.

ENDCL CARD FORMAT

COLUMN DESCR1PTION
1-5 Card Type "ENDLC"
§=80 Unused




d3acie9 QSREL.ELda

This £il2 contains the descriozions and values 2f the
paramnetars used 1n tne primary c¢o2st element equations. The DEDFL
£ile can contain ta0 Tyoes n€ caras, the MV ana US carass, Tne
followlng is a description of tne card foraats and their
functions (s5ee Figure 3.2-4):

X C4RQ =~ This card enters the scalar or array valJes to be uysan
witn tne variable names given in tne EQ cards of the CS0FL or Cs

41
flles.

NY CARD FORMAY

CULuiaN DESCRIPTICW

1=2 Card Type "NV*
3~q unused -
5=13 jariable mame
io=ay variabie value(s)

3 Tne MV card nmay be continued w~ith the
following rescrictions: The iast variable
value on a continued card must be followed by
a comma. Columns 1=5 should be exactly the
seame for each continued card. <Continued cards ]
snould be in usage order. ‘

0 Ihe NV cards describing a variabie need not be
in any order in the DSDFL file.

] The user need not enter any NY cards in the
DSDOFL £ile and instead, enter them separately
for each run in the NV £ile. (As long as
there is an NV card for each variable used in
the EQ cards for each run.)

Ds ca2k - Tnis card encers the variable description. It is .
used only in the output reports and Ls not required. 1f .
left out, no error w#ill result but variaple descriptions !
#ill e laft blank.

DS CARD FURMAT

CoLUmn DESCRIPTION

1=2 Card Iype "DS"

l-g unusegq

S=19 variable Name

16=72 variable ODescription
73=80 LUnused

i=le6




23S
03
DS
0s
08
Cs

08
DS

AD(CI)
ADC(I)
ADT(I)
ADG(1)
ADG(1)
CsoD
Cs0
DC(R)
o

o

0

Figure 3.2-4 Sample DSDFL File

ACGUISLITIUN COST OF DATA DURING LINVESTMENT PENRIOD
GOVERNMENTAL PAYMENTS TG THE CUNTRACTUKR FAR TeCrw
ICHAL wORK PERFORMED DURING VALIDATION PnASE
GOGVERWMENT EXCPENDITURES FUOR TECHKICAL AwD MaRAGU
RLAL WORK DURING VALLUVATLON PHASE (S/YEAR)

AREA COST FOR D=LEVEL MAINTEWAHCE ($/3U.FL/1EAK)
AREA COST FOR OPERATLIONAL SPACE (§/0U.FT./YEAK)
DUTY CYCLE GF ThE KTh SPARE ITEA (RATIO)
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° Tne DS card may be continued with the
£ollowing restcrictionss: any concinuaticns
WwusSt be grouped togecher and in usage order.
Any blanks in columns 16=72 are consideresd
c¢haracters and will be printea. ©Caly one
continuacion card can be used.

o aecause the NY cards for a certain run n- 4
not be included in the DSOFL tile and inscead
entered in the NV file, tne DSOFL file can be
used exclusively to enter DS cards for a
muiti-run set. The varlable Jdescrinctions do
not cnange throughout the set, and the
variable values are cHanged for each
individual set.

3.2.6 L3gNI.Ella

This f£ile contains tne program descripcion used 4s the
neading for each run. 1In the case of a auiCtl~run set, there mnusc
be a neader card for each run of the sat. There are two types of
cards allowed in the IDENT £ila, the Heacer card anc ENDID card.
The £following is a description of the card formats ana their
funccions (see rFigure 3.2-5):

Headar Cazd ~ This card enters the description whicn apoears on
the top of the page Of each output report (the header.) 1Tne
header can contain up to 100 characters.
HEADER CARD FGRMAT
COLUMN DESCRIPTION
1=120 Characters gescribing the particular run.
Q Any standard characters are allowed
] This card may be continued on one extra card,
as long as the limic of 100 characters is not
exceeded,

EiQLD CARLS - Tnis card must immedjiactely follow eacn header
card set, Its function {s to separate tne headers ot each
individual run.

ENDID CARD FORMAT

CALuMn UESCRIPTION
1-5 Cargd Iyce "EnCID"
6=30 Jnusedq

3=14d




Figure 3.2=5 Sample IDENT Fiie

LIFE CYCLE COST EQUIPMENT MODEL FLEX9& TEST RuUN




3.7 NM_Eila

The NV file 15 used for ugdating zhe values of
variables given on the previous NV cards., Tnis allows#s £or new
vaiues for each run o0f a mulcierun set. Tnhe NV £1le can contain
two types of cards, the NV ana ENONV cards. The fo.lowing is a
description of the card formats and their functions (see rigure
3.2-6).

MY CARD -~ This card eitner updates the value of a previousiy
entered variable, or defines a3 completely new variable. The
format 1s exactly the same as in tne DSDFL £file.

NV CARD FORMAT

CUOLUMN DESCRIPTIAN

1=2 Card Type "NV* |
3=q Unused

S=15 Variable Name

16=8Q variable value(s)

o The NV card may be continued with the
following restrictions: The last variable
value on a continued card myst be £oilowed by ;
a comma. Columns 1=-15 should be exactly tne b
same for each continued card groug. Continued 1
cards should be in usage order. 1

o The MV cards describing a variable need not be
in any order in the NV £flle.

o] The user need not enter any NV cards in the
DSOFL file and instead, enter cthem separately
¢or each run in the NV file. (As long as
there is an NV card tor each variable used in
the EG cards for each run,)

EMDMY CaB0 - This card is used to separate the uypdate
sections of the NY £ile for each of the individuai runs of a
aulti-run sec. i

If no updates are to be added to a parcicular run, an ENONV
card must still be included for tnat run. (Jdnliless it is che
¢inal run, in «hich case, it pay be left out.)

ENDNV CARD FOURMAT

CUOLUMN QESCRIPTION

1=5 Card Type "ENONV"
6=80 ynused




oV
NV
NV
NV
LR}
NV
NV
NV
NV
WV
NV
NV
NV
NV
nV
NV
NV

NV,

NV

Y,

M
AD(Y)
ADC(Y)
ADG(YT)
ATuU(Y)
CE
CIPE
Cm

cp
Cs(1)
Cso
Ccsl
cso
CST(nK)
CST(nK)
CTI
CTH
CTO

o

o]

[+}

Figure 3.2-6 Sample MV File

ls.

2.

300000,4%0,0

S300000,4%0,0

250000,4%0.0

Suvuo, +%0,0

2.

1500,

«50

.05

2%0,,3%15000,

2.4

240,

240, ;
750.,10000..20000.,100000.,30000.,400000.,50000.,
i0000,,20000,,500.,5%0.,00
1000.

750.

500.




3.%.8 SA_Eils

This file identifies the variables that will be
sensitized 1n each run. A scalar so marxed, wiil be set equal o
the lower range vaiude. The model calculations willi be performed
and output will be printed, and the scalar value will ilhcrease by
1710 of tne range, Tnis process will concinue uyntil scter Cthe
scalar value eguals tnhne upper range valua (see Frqure2 3.2=7.]

An array variable so identified has ail elements
multiplied by tne lower range value. The proyram then performs .
all calculations. 1This process is repeaced ten tinmes
incrementing the multiplaier by 1/10 or the range each time,
Array elements are subseguently orinted 3iving the original and
eleven moagified values of edch element.

There is a limit of ten scalars and ten array variakles
that can bte sensitized in each run, aAny excess wiil be 1gncred
ang a warning message will be printed, It sanould be noted here
that the sensitivity analysis procequre c¢an be very expensive 1p1¢
large data-bases are used and should be imnplemented with
discrection,

_ There are two types of cards ailowsed 1n the SA file,
tne SA card and the ENDSA card. Tne followiny {s a description
of the card formats and their functions:

8A CA&Q ~ This card identifies tne variakbles that w~ill be
sensitized for eacn individual run. It aiso alloss the user to
set the lower and upper range values,

SA CARD FORMAT

CuLiunn DESCRIPTLIUN

12 card Type "“SA"
3-9 ynused

10«17 variaole snemonic
18~19 Unyused

20«29 Lower Range Limit
Ju=39 Upper Range LiImit
40-=89 Unused




Figure 3.2-7 GSample SA File

Sa ClpE 750 22590
SA Crl S0V 1500
SA DCu 0.500 1.500
SA ADC 0.250 1.25V

The £irst two variables specified, CIPE and CTI, are scalears y
wnile the next two, DCD and ADC, are arrays. t
|

3=23 ‘




EhMRSA CAkO = This card must immediaceliy £follow
for 2acn run of a amultierun set.

ENDSA CARD FORMAT

CULUAN vESCRIpPIION

1=5 card Type "ENDSA"
6=80 unused

3=24

the SA

cards used




3.3 CULPUL.2223LLS-£00lbe-ELEL-RBZQg2aM

3.3.1 lagzsgductian

FLEX mwakes availaole a large numper of output reports
tnat the user can choose to print. A brief description and a
sanple of each type of report follows this section. Jutput
reports tor multiple=ruyn sets are also discussed. All reports
are chosen tnrougn the use of tne CN Cara in tne DATA riie,
Please refer to section 3.2.5 for a complete description of CN
card format. Also refer to Agpendix G For Coqnizast OFFice outpuT veperts.

e



3,304 Titi2-Ra0@-a008.l0800 . Ld%3=Lis3ily

The tictle page is porinted out for every run (this
1ncludes multigle=run sets). Besides the title, the dacta 1s
printed in the upper rignt hand corner and the groyran
identificatiun for tne specific run is grinted at tne botcom,
The title page is adladys pPrinted and is not under user control.

Inmediately atter tne titie gage, the [npgut vata
Listing 'is orinted. This 1s pasically a airect outpul of the
input ¢iles. &Errors in the input files (if any exist) are aiso
listed here with an error message and the progranm Ls terminated.
Tnis listing is only printea cace tor each nuiti-run setc, and it
is also not under user control.

JATE CCT 21.1%80
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LIFE CYCLE COST RUN FOR BS5S2 HARDWARE/F-13 CONFIGURATION

OATE OCT 01,1980

INPUT DATA LISTING AND ERROR DIAGNOSTICS

NV MODIFICATIQONS

NNOWQNOOO-‘NHQ 0 COMNMINONGOO
AARAANTANOCOOOO [Adddd il L4 LX)
-
- Er-3

NMOMNIN ¢ 2O o o
MNNG=NANT O

N emfhOQMOCNON
AANO *ON =2 MM

NSO ROT 0mmm
AN QNI o e
© -0 -0 +2oM0
GNTVNNNG <0 OO
Cr «OmMNNOOCON
TMO v NNV

. . al)0 M o v o

° NO O - 20O

x . NOTNAMONT IS

[-4-4 QL rt 2 MHODOC ™

[ -4d © -oon-‘-OC“V"'
NO 3 . O 20 = =0 ~O0VO> -

. o0 on l\hoooonm«oooolxm o

L] no-eooonrooooowounhonmommon

- . et . ‘O N NNNONMCNNVOOS O

ﬂﬂoﬁ-‘—l°°° 'ﬂﬂﬂ“@"“ﬂﬂ“"“"ﬂﬂﬂﬂeﬂ

s s g, ™ o o S

- 6 2€ 20 3 2 X6 X A

- -~ zz-zzzzzzzz

PwwZ W > o -

-Q20 & " QIO b s o o e e e e et £ O
s§oohuuntnnuummnummu NDANN I = =
ZIACCOVVUOVVOUVLULLULLOVLYVUVLUL
23223232333 3333335333BD2D3313D>D
Z2ZZ2T2ZZ2I2I2IZIIZIIZTIZIZIZZIZIZZIZITZZ

PRV SV NP NN




o

200"t

I9vd

26T ANYNHYP YL - SL8YHD NOIAVENDIJNOD WYEOOUd ¥YOVE S$1-4 Lol
46T BIGUIAON 5T 0IAVO - 80S33008d TVLIOLIG 1YNOIS SVOVE W
304 SANTYA 0QLM 031010344 Ha

00617 ¥2OWRLdIS 91 03LVO S.00LM JO IRVAIN ANEILYND LoL.]

$£308N0S viva“-* “"

“SNOTLJWNSSY ONV OZNYNES I21) HY

° TTTTLILLOTYOTOND
Yiva LSTYIIuwve
SOTLSONOYIQ 40883 ONY ONIASIT VAVO LNdNI
NOILAVENOTIJNGD ST-4/B8VMONVH 2SQ ¥0J NNE 130D DIOAD NIV

=28

0061°10 120 31vO




113 . _ _ . ONaw
1€ . || . — LS I SRS TR (PR T S
0% ) LA L Y I L R L L e s e (e T 1Y
ofE 0 INETZH0 ‘0 TNCIZUONX ‘0 TNETZHOONT ‘0" tn€yzd08441 ‘0" InET=QN4T . )
oL TET=A ‘=A@ o~ .
Mm" ) ‘ p:gzubu ’ v
s€ - : ny ~
' € . 3AIS 1S4 IVIDIES ONY ONINIVHL LINN % wWa
€< . 10430 43d SLINN ¢ '
“ HYHD0Hd XLVJH NO O3Svq 289°° un
n § - (S.NAY OTIEXTISATAINDG NES/NAEY IvROL** un '
[ 03430ISNOD (S101Td' SNOTLYNIHO ON Wa
ret + 3 Y3A3Y .0, W
[ € = 13A3Y .0, Wa
“ A11S 33d TINNOSHIA IONVNIINIVH®® nn )
M AdIONOD ADNVNILNIVH V13IARY T “”
1 OILvE HO OL M4 2°1 wa
T HANOW 834 OF Wi
” ] NOILVZIIZLIN 1JvEOaIV°" nn
19 FSYA/SHILEAS ¢ Ha
313 (SANGD) SASYE 91 Wy
(33 . ANINAOIA30°° NN
»1f wa
£ y TN 19v 3118 Wi
? 9T 96 96 96 96 96 96 96 96 §6 L $1AS WND Wy
1 92 . $13% 00ud Ha
w. £6 26 X6 06 69 LU 90 £0 %9 €0 29 SEvaA nn
90 (Q0T83ad AIIAD B4IV JINDZ AVIA OT) SAVAEA TI: NOILVEIIO WY
40 savas ¢ ¢ aoud Ha
904 SEYIA T ¢ ' 7]
mw ANG £9A4 NEHL S13S 96 NO QISYE ANOLNIAANT ONY NOIADNQONE * uu
£0 00 ¥AGW3IL1d3S 6% 0IAVO - IL-S2C9 L80438° "ON L18Vd AQ ANVWWNS 43dNS W .
20 (Z2)EL61 AINF ST GILVG - *HE-1'SISAIVNY 12A21 8Ivdig WOHILLO Ha
104 661 8290130 92 O34VA - *9€-1°SISATVNY 13721 HIV4IN WWIEL4O we
viva 1SI1aNYN
SOILSONOVIO #0383 ONY OHIASIV ViVO LNdNT .
$00°t aovae NOLZAVANDIINGD £1-4/28VMOAVH 26Q 804 NNE ASOD 1A 341 0061°10 1450 2iva

s




3=-30

SANANI 1A NOILYNDD 089
SAINIWI1Z FUNLONYLE NMOONVIED LSO oL SOT13TAVAS
SAINIMITT Avasy CTOU  SAVEAY £ SAYIVOS sIsh 1o SBYIVIS “UW“”“ “
. [l
) Oyad sSoavd 2%t
uuy SHTASIAVAS LNaHT wew

SOTLSONDYIO 80883 ONV ONILSIT VivO ANdNI
e00°'t IOVY NOILYENOTJINOD S£Y-J4/38YMONVN 25Q 804 NNE 1S0D 21942 ¥4IV 0961°10 4120 1vQ




100°¢€

Ad —— -
211S 1S3L 1YID2dS ONY OHINIVHEL LINN I
10430 83d SLINN 2
WyYdo0sd Sivdd NO aidSv@d aso*°
(S.NY7 OTICTTISATNLANDG NAS/NET TvioL"*
QAYAQISNOD (S1011d) SNOILY¥ILO ON
* = 1aA3Y . Q.
¢ = 13A3Y .0,
21IS 434 1INNOSEAd FINVNIINIVNW®®
1dADN0OI IDINVNILINIVW 13AIY 2°°
OIlvd HO OL Hd 271
WiNOW ddd OF
NOIAVIIIZAN 1J4VEDUIV"®
ISVE/SUILSAS 9T
({SNANOD) SaSYR ¢
ANIWAOYIdAQ"
t s 19V AAls
92 96 96 96 96 96 96 96 96 90 ¥ $13s WND
93 L S13s 004d
£o 26 16 06 60 (9 99 §9 99 £0 2¢ savax
(QOI¥3d 3134 3411 JIND3 4vIA OT) Savar 1T: NOILvEddO
Syvar ¢ 2 Q04ad
Savar T ¢ ave

AN £9A4 NEHL $13S 96 NO GISYE AHOINIANT OGNV NOLILINCOHM"*°

S 61 QILVQ ~ ¥L-STCY0 LH0JFY*"ON L¥Vd AQ AUVWUNS 8IdNS
6l AN ST QILYQ - *9E-1°'SISAIVNY YAAY 4IVAIY WMiLdO .
4300100 92 QILVO - °*9E-1°SISATYNY 1AV HIvdad HNWILdO |
T ASVNNYL IE - S14VYHD NOILYANOIJNOD WYSOO0Nd HYOVY ST-4
1 83GWIAON %1 03Lva - 40SS3008d 1YLIDIO TYNOIS ¥vVOY4a
804 SANTVA QEIW 031010384
0061 ¥AGHALLAS 9T QILVO $S.091IW JO 3ivadN AladLVNO
. $324N0S viva“®

*SNOIL4HNSSY ONY OTEVYN3S 23}
snavad )
aovd  NOILVENOIJNOD ST-J4/38VMOSVYH IS 804 NNA 1S0D 2T1IAD I

(*$°Z°€ UNYID3s Pas) alTF ViIva 3N uUY spled Wy ay) Aa paidu’
uUnl1 D1J153ds UDP3 J0J SHIPWAL 3] sujeIuLd 1310d33x SIuy

T1003g"SXTPWIY [ 200 20l 2

T I e e

3-31

0961°10 120 3AvO

W

b
¥~

»

vy 3

= Y



e

s

T T T T T T YT ——

- - = " n » » . s Jha o IV W INIY
. 1912 ° 1§t
00 ... .w 999°. 90 ... vv 21C 00 v 9@ 00 vuuv'll VY EST UL 0V wlt'Ol 00 t
00 ¢stoOt 00§21 c0-00g‘ct 00°§09°1 00°C . 00°S¢6°2 00°0€2'9 00°0Ce°9 00 ' €el ¢ 00°0°
00°"SO0T't 00°09v°'9 00°%¢€'¢ 00 '§té° LY 00" 96 § 00°"9§¢9°@ 00°%02°9 00°00¢°2t 00 9.1 ¢ 00°02r >
00 °$~2°'9 00°09¢°L 00°000°T22 00 ‘ote’y 00 03¢y 00°08¢ 00°02:°'9 00°910°9 00°0e§°2 00 ¢9<°€
00°699'€ 00-£éC*? 00 1296 00°'9356°31 00°¢cs’t Q0°006°2 00 e¢S:'E 00°€ee° 00°000°9 00 Tl
00 °670'S 00 00¢ L 00°990°‘S§ 00°0%0°Y 001668 00°¢t9°2 00°009°622 00°CI1°® 00°219°01 00° oS¢ t?
00 °06%°'9T 00 99E°LY 00°95¢°92 00°§e6°'ST 00°99¢°Y 00°009°SLY 00 "S1¢ 00°0s°°2 00°075°¢Ct 00§27t
00 "%€o°? 00 'S*L‘s 00° &% 00°000°'* 00°99L°S 00°19%°¢ 00°2%6 00 954 00°¢l1s°2 00°0S0°¢
00 W6 eSS 00 "2€6° 95T 00°002°142 00:°000°t? 00°$SC°‘¢E2 00°tot‘ot 00°*2%°Y Q0°0€¢°Y 00°008°C01 00 " I1e~°22 ’
00°"teEo’'S 00 1ISt'S 00°000°2 00°0eS°2 00°000°%1t 00°¢ES°S2 00° 21§ 00°009°2 oo.nnr.¢ 00°000°SS$
00°0%*6°0t 00 "S€Z’€ 00 $99°'9 00 °00%°."2 00°992°® 00°¢15°LE 00 998y oo -zZ1‘? 00°S6%°9 00°000°(@®
 WILI/ZY ) WILT ¥1IvdIN/28YdS HIX IHL 40 180D 11NN ety 182
00°0 000 60°0
00°0 000 00°0 00°'0 00°0 90°0 000 00°0 00°0 00°¢
C AVIL/S ) HORIAVEIEO INFUAINDT FWINd ONISNG 21S0D FONYNILINIVW I¥YMII0S t€r $9
000 00°0 00°0
00°0 00°0 00°0 00°0 00°0 00°0 00°0 000 00°0 00°90
(2vIA/8) ONINIVAEL IVILINI ONIBNO S3DIAIQ OHY SOIV ONINIVEL JO S1SOJ NOILVITVASNI ONVY ‘NOILVISOJISNYEL ‘NOTLISINDIV €t niy
00°0 00°0 000
00°0 00°0 00°0 00’0 00°0 00°0 000 Qo0 000 00 000°000°ST
(8YIA/N) ASYHd NOTLVAXIIYA ONISNG QIUVOIHId NEOM IVINIOVNVH ONY TVvIINHOIL 804 HOALDVEINOGD IHL O1 SIN3IWAVE INIUNEIADD (€t J0v
00" 00°0 00°'0
0o0'0 000 [.1. 28] 00°0 00° 0 00° 00°0 00 oo~.oo~ 00°992°C62 00°0
« avaaszy OOnuut ANIUWLISIANT ONISNG vivd JO LSO NOILISINGOY et ov
oot 00°1 00°%
00°t 00° 1 00"t 00°t oo°t go° 1 00°1 00° ¢t Q0" 00°¢
. ¢ OILVE ) ONIGNNYd 40 2d4AL WIO 40 S1S0D F8NINI H04 ALVE NOILVIAINT TVNNNY (€T unax
00t 00°1 00°%
00°1 00" Y oo°t 00"t 00t 00°1 00"t 00t 00°t 00°¢
( OILVE ) ONIONNJ 40 3IdA1l NOTILONELISNOD 804 S1S0D JUNLINS 804 ALVE NOILVIINI TVONNY (gL NODJI
00t 00t 00°1
00" Y -1 § (1. b 4 00"t LLAS ¢ 001 00°1 %0t 00't eo-t
{ OXLvE ) ONIONNYd 40 FdAL ANINIAND0Ud JO S1S0D AUNINA 804 A1VE NOILVIING VVNNNY (€T » OJ0seNI
0%°1 00°¢ oot
oot -1 B ¢ (.1 B 00t 00"t 00°1 00°1 0o0°t 00°1 00-1t
{ OIlvE } ONIONNY JO 3dAL AvE 4O S1%0D F8NLIN4 804 ILVYE NOILVIINT TVINNY 1€ ) v Jaax
R
00°3 001t 00t '
00°T 00°1 00° Y 00t 001 00t 00°1 00° Y 00°t 00°¢
( OILVE ) S1SO0D J¥NINJ 804 3LVE LINNODSIA TVINNY <ty ™ a0
NOILdI8DSA0 FNVYN
® % % SAVHENY - VAVYO LNdNI » » w
%00°> 3IDVI NOTLVINDLIJINGD S1-4/738VYMANVH 2€Q 804 NNY 120D 2122 2411 0061°t0 1250 31iva
£8 0%
( HSN/§ ) WILSAS ATd4dNS 2ML OLNI 130D ANIND (NSN) BIGUMN NJ0LS TVNOILVN F9VAa3AV e
e0°"Se
( 8VAA/ZA9Vd/E ) ADNVYNIANIVM 3114 804 A1SOD LNFHUIOYNVH VIVAE IVIINNIIL Ho2
*T°0
( OFLVE ) 2LVHE NOTLINLAY TINNOSHEDE FONVNILNIVN V1IA3Y 10430 dvy
€v°0
f OXLVYE ) 31ve NOILINLLY 1INNOSEZd TONVNIINIVH 13ADT /0 ONV E0LVEI4O Wva
00°0
€ "dIN®A/ 04 "BS ) AININIINDGT FUINd ¥V 4O NOILVEILO 2HL 304 0FVINDIN IIVES 8ODV4 S04
NOT14189830 N e
¥ oW ow SEYIVIS - VAVO LANENI » » w
£00°%Y JIOVd . NOTIVANDIINGD ST-J4/738VMOAVH TSSO 804 NNE 23S0 21043 241D 0061'10 450 3ivVeO

*33¢ Unl1 3vdIITNM » HUTINDIXD ST 13sh a3yl 31 pajyepdn 3q

Aem pue Un1 1etndTiied Ayl 103 naubysse ale ey ASOUY AlIv pIISTT

SAINTPA ATQPT.IRA Yl ‘HUTISIT Avlie Ue pue HUTISIT IPTRPOS P OJUY

PIPTIATP-Gne ST IndIN0G 3yl °“SUOTITUTIAP PuP SINTEA ITHYJ T
BUOTP Sa{qPTI®A TTe 30 HUTISIT B S3ATH A1ePUOTIOTQ 33Ul

. RIPOOTIOTO LA 2 §




MNNMUNENNE (TO SY SHOLIVY LNIHLSOCAY LSOD 3WvS BTHL SISO ONIONNZ IZNNOSEId AUVLIIVIW Wankunkunn

0°'0 000°1t 000°¢ 000° Y 000t 000 261¢ 0002619 000°2619 000°Z619 [ T
0°0 000°1 000° ¢ 0001 000t 000 960% 000" 960% 000 960> 000°960% e
0°0 000"t 000°t 000°1 0001 000°6%02 000°6%03 000°6%02 000°6%02 te
100°0 000°¢ 000°1 0001 000°t 000°%20¢ 000°%201 000°%20¢t 000°-%201 06 _
200°0 000" 000t 000°¢ 0001 000°21s 000° 21§ 000° 21§ 000° 2§ €9 _
%000 0001 0001t 000"t 0001 000°982 000° 982 000°95¢8 000°9s¢ o9
€000 0001 0001 000°1% 000°1 000°62t 000°92t 000-9021 000° 621t L0
9100 000°¢ 000°t 000° T 000t 000°9% 000°%9 00099 009 " 9% *e
1€£0°0 000°1 000° ¢ 000°¢ 000°1 000°2¢ 000° 2L 0003 000°2€ 1 1 2
£90°0 000°¢ 000°t 0001 000° 1 000°91 000 9t 000" 9% 000°91 9 _
s2t-o 0001t 000° ¢ 0001 000° YT 000°9 000°¢ 000°¢ 000 @ £
0§20 0001 000°1 000°1 0001t 000°y 0009y 000"y 000"y 29
00S°0 0001t 000° ¢ 0001t 0001 000°T 000°2 0002 0002 e
Wweo NOILONAELSNOD ANIWINNDOOHI a9y Wweo NOILONELSNOD INZWIENOONd ava
S40LOVd4 INNOISIO S8010V4d LNNODISIO ONVY NOILVIINI S80L0Vd NOILVIANI avs
S8010V4 LNAWLSNCAVY 250D .
t00°'s 39vd NOXLVUNDIINGD €1-J/38VMOANYH 2SS9 804 NNE 1SO03 124D 341 o006l°T0 150 MvVO
3
"
]
~m
(°C€1°F°F UOT1D3S 33S) S$SISOOD IelTOp .
TULRISUND Se AMWPS B 3q TTIA $1S02 IefTop pa2junodsip pue palef3juy
pue 00"t 3a TTTM X01DRJ JUIWISN{PE 3IS0D {ydPa ‘ysed 103 Paiajuad
SY 00°0 JO anteA © 37 (°,3[Td VIVQw PAT2TIUd $°7°¢f UOTIDIS
M 32g) “PIPD NJ AUl jJO 0T uwntod uy 673 3yl uUlITm uorldunfuod
| Uy ‘wONJ pue ‘NODYI ‘J0UdNI ‘aQyYI ‘¥@ sataefilea LSTIANYN
: 83Ul UT P3I3NS SIIPI JUNODSTP pUP UOTIPTIUT AU wWolF pPajelndTed
S103de3 IUN0ISTQ PuUP UOTICTIUT 3Y} 30 BUYISTT © ST STuUY
JIOHAA"SIOTIRI-JaanNTISNLPY IS0 G°E°¢
: . R ] R
-t OGEE SR AR N S =W ew * @ >

i e e rwh et




can ol LS

0'oot
WLt

stez T
0 00t
L2 4 3 74

Tere T ot
000t
[

2°§2
0°00t

9109
00
0°Q0t

o
Q0
000t

[

Cesemcsanecacecetm e

<Y
0°001
000°S Y
1vi01
A80931vD
1302

wnunwSHY 1100 INVASNOD® TO  TaVIA 2SvaNuMNw

100°% 2AY%ve

alp 830D TenPTATIDUT 3l

B L R iy

st0

0°%9
Tro‘ et

s91°'09

"Nsecemscmannncecsanna

ANTWLSIANT
ANIHITI £S0D - - -~
ABVIRINS

.chM:lvu.lrvtuononncnnn
o°'Q
o

Teleey T
o°oot
000°ST

AINIW40TINIC

@ = k& @ @ o @ = =

"

NOXAVENOLIJINGD ST-4/78VMONYH T26Q 304 NNY 1803 V14D 3411

1809 3122 J4IV 40
IviQL 1M24ITI 180D

1y101 1134313 1309 40
1v101 A80D3LvD 130D 40 %
IDUINIENTIVYM
17101 NIWINA 150D 4O
V101 180931v> 150> JO
HOTivaido
1v101 LHIWFVE £SO 40 %
Y101 A#0D3Lv) 150D 40 %
INFWdINE3 18044NS
1v101 INJWIVI 150D 20 i
101 AED93LYD 130D do
vivo IvaInud3s
I¥101 1M3W313 1502 40
101 ABOD3ILVD 1503 40 %
13044NS 1 1ddnS
V104 1NAW3IVA 1S0D 40
1v10i A#093ivD 1$03 40 ¥
DNINIVEL
1v101 1NZWIV3 1503 40 ¥
Vvi01 ANODILY) 150D 40 ¥
INFUSINDD Bulde
Tv104 IN3WI13 150D 40 %
1v101 230531vD 1503 40 %
oNIi1sSIL
I1v101 INAWIIZ 1509 40
1v101 A#0931ivd 1501 40 ¥
ANFUIDYNYH WYED08d
1v101 INIW3VZ 150D 40 %
1¥101 AB093LY> 1507 40 %
2012va1NO02

A40%31vd 1800

{
i
SAVIV00 GNVSNOHL NI $1800 48

ovet*l0 120 3iva

*S1P30) 1UAMATA 180D 10o(ew 3AY)
pue stejo) A1oBared IS0 AUY Uy0q Jo sabejuadiad se UIATD OST®

lofew 13d ®1%0n X10H371RD 150D 3aul SISTU Aiewwng ayl

naaaauauuan:unua41alouac:uooausu:awauwladaaalxunaa:a

*372AKAD AJTY TeL101 ayl 107 SIUIWITI 180D

9 f°f




PR g

3=33

0°900Y
9L1cLtE

FR T
0°001
[ X4 2 ¥4
90
0-oot
[ ]
&0
0°001
$222
90
0°00L
6961
L 38 3.4
o°00t
f£ovrsLT

LY
0°00%
000°ST
Tvi01
Ad0931VvD
41802

o0

o0
. e

S¥3NLO

xxxxan<dd°o hZ(hnZOD.

100°¢ 9vd

Q0

VANN

e

0-¢?

0Sy3d

VK

ZYYIA ASV@NNMNN

NOIAVHENDIJINOGD €T-~4/38VYMAUVH 259

1 1.2 & ¥4

weo

1 to
“ L 244

1 000t

atemamrsenenas

NOILDONELSNOD

- AdAL ONIONNS - - -
AH0DI1YD 1503 °“SA ONIGNNJ

osyTe 31e S$180D TenplIATPUT AYL

bhurpung 13d s3s00

29109

0'0
.

ANIUIANNIOY4

404 NNY 180D

[}
000°‘st

o0

[}
4
o
4
[4
[
[
(4
[

000°St

31223 2410

*stey101 3adiky) Huypuny
ayy pue gTP103 A10Hh37PD IS0 3IUI Ul0q 3O sabeluadiad se u3aAflb

*3724AD 93ITT 1101 3aul 30 3dAj]

A1ohae) 3S0) 33Ul SAISTT 2T1aP) STUL

aToeI-ATOOITRI-TSOJ-"SR-IUAT—NATPUNS

1°¢°¢

1S00 3W01Q 3J4I) 40 %
Ivi0Lt 3441 ONIOGNNY

1vi01 2411 ONTONNZ 40 %
101 AH80D2LYD 150D 40 %
IINVHILNEIVH
I1v10L 3dAL OHIOHNS 40 ~
Ivios >.°0u~<u 1500 40 ¥
MOILVEIJO
Ivi01 AdAL ONIOHNS 40 - N
Ivi0L AN0D31V) 150) 40 %
- ANIUAINDI 140
I1v101 3dAL SNIONNL 4O
iviol >cO°up40 1802 40
viv0o WWIINHLIL
1v104 3dAl ONIGHNI 40 %
IVL04 AN09D31YD 1S0QD 4O %
14044NnS A1
IVL0L 3AdALl ONIONNS 40 X%
IVI0L ANODALYD 1S0D 40 ¥
02n2~<-h
Y104 ddrii ONIOHNA 40
TvL04 AHODALYD 41502 40 %
AINJUIINGA FHIud
1v101 3dAL ONIOGNNS 40 ¥
IVi04 A¥ODIALYD 130D 4O
ONIL
Tvi0L 3dAL DNIONNS 40
V104 A80931Y¥) A1SO0D 40 ¥
ANTFUHIOYNYH HYHDOUd
V104 ddAL DNIONNS 40
Tvi0L AN0DILYD AS0D 40 %
80LJVHINOD

eccmeacccaccsacccanscssnanse

. Ad0931v) 1502

ns

444 SEVIVO0 ONVSNOHL NI S1S0D $44¢

0961°T0 420 Aiva




00§ T 00t 00s°t [ 13881 [ IVIBIIYH ¥IvdIN (113834

1€Q e €9 g~ [ ( a¥vd3aa ) VIAJY 10g30 (183831

° [ [} Q 0 ( 4Ivd3d ) 13A3) 1.0 02112¢€

9§ 9 9 29 ]  FIVIdIAN ¥ AAOWNI® ¥ 1IAIY 1/0 otiyz€
%9 89 89 918 0 409V ootiz2E
ST e€L°S S¢S [38] [ FONYNILNIVUI 3IAT11D2840) 00012¢€

o e eeowe PRX AN LI 1 [ 180d4dNS  00002€
~ ° [ [ [ 0 FONYHIINIVIE FaVMLIOS ooos it
[ 0 [ 9 3 NOXLJUNSHOD IvIa3LTW 00091€

J 0 0 0 0 0 HOILJWNSHOD AD83N3I 000E 1S
~ 0 0 o [ 0 $3311110v4 00021€
0 0 0 0 [] 13INNOS 8 3d 000T1¢C

° 0 [} [ [ HOXLY83dO  00001(E
L9t eLeL L0 9fe's ° 180d4NS OGNV DHILVAILO 00000fF

° [ ° [ [} SA1Y ONINTVAL (111141

[3 0 [} [] 29 $OLINULSNT 00%S¢€

0 [ 0 o 9° FONYNILNIVE 13A3Y 10d2Q 00£SE

0 0 Tetf 7284 ¢ [} FONVYHIINIVE 1373) 170 002SE

[} [ 0 [ 0 40LVE3d0 00ISE

[ 0 16€ [22 48 PL3 DHINIVEL 000S§

o [} ? 9 [} NOTLNUINLISTIQ ONV NOILDN00&dIN 002%¢E

[ ° [ 1} [ T3 0 HOTLISINOOY 00t

0 [] oot (113 0 MOILVINIHNDO0 000§

0 [ 0 0 [] FONYNTINI VM 002¢¢

0 [ [3 [ [ 1¥NO11Y43dO ootLg

[ [3 [} [ [ SITLX LIV 000% ¢

° 0 ' 0 0 WILSAS ATddNS IHL OINI 28IN3F NSH MIN 0022¢2

[ 0 f£et 96 0 INAWAIND3 1SAL ONY 1804dNS 0212

[ [} $69°2¢ 990°96 0 INIWAINDI 3Wldd [33%517

0 [4 9?2 0Ly 96 [ $3avdS 1VILIND (13313

0 0 (892t 0Ly 66 [} 180ddNS A 1d4dNS 000%¢

0 ° 29¢ €Y't [} NOXAISINDIY AINIWIINDI ASIL ONVY L¥0ddNS 0001¢

[ 0 [ 133K 14 I£9° 10T 8 HOILISINDOY LE80ddNS IVILINT  0000E

0 ] [ [ [ ANOXIIND ONV NOZLVIVVLSHE 0008¢

0 0 0 [ 0 N NOTAVINOdSNY YL 00092

[3 [ [ [} 0 NOZLIYNIYAZ ONY 1S31 NOIL1DNOOAd 000ge

0 ° 0 0 0 $I0IA83S ONV_180ddNS NOI1ON008d 00022

[} [ 1%50°02 £21°09 [ R : AYYHOSYH NOILINOOBE 00012

[] [ 1%90°02 g2T'09 ] NOILISINGIV ANFWIINDD IWlad 00000

] ] 0 [ [] ANIWIDYNYH WYEDOHNd ANIFUNEIA0D 00001

o ° 198 9s £S89t e ANIULISIANT 00000

° ° 0 ° 000°€ST ' ANINGOTIIAZ0 ONY HONVISIN 000001

rYL x4 £e9°¢ [ 1< A% 2] 169 °L9t £60°ST ’ 21942 3411 1VLIO0L 000000

(1} *9 (4 9 | { e ’ . ANFNIIZ JENLONNLS NMOONVYIEY 150D SIDINN
AMNLINYLS
€e-ecccoanncnacnan-s B V¥V 3 A 404 1 $ 0 D cccmnacecavnrnnacaa) NMOONY380

180d
MuuunSAVINOO ANVISNOD® TO  =4VIA 2SVawwwun $04 SEVII00 ONVSNONL NI S1S0D 44§
avIA AQ NMOOXYINQ 130D

100°¢ 39vd . NOTLYUNDIINOGD €T-4/738YMOBVH 250 804 NNA 41S0D 3IIAD 341N 0061°t0 420 J1VO

*sdho36 1eak SATI UT SI1S0D [enUUP ITAYI PUP slaqunu sP)
I1Tay) UYITA GUOTP SIUBWITI 150D 3AUI SISTT J10dal STYUL

TP~ RA-UNOPAPITIY~IS0]) R°F°F




s £o§ 9t IVIS31YW 8Ivdaa oozteg
(3R £y6°0 « dIvddaa ) V3A3V 10430 octree
0°0 0 ( alvd3da ) 13A21 1/0 ottt
20 619 ¢ 20v1438 ¢ 3A0WAM ) 13AIY /0 ottt

~ °-2 198°¢ 400V oottes
" o 6t ST LY FONYNIANIVW IATLD3680D 00012¢
£ c2 99,99 18044NS 000025
' 0°0 0 AONYNRINIVWH F8VYM140S 00061E
" 0°0 0 NOTLAWNSNOD TvIsdLve 000> 1€
00 ° NOTLJWASHOD ADUIND 000£1E
0°0 0 $314X119v4 00021$
0°0 0 1aNNOSaad 00011¢
0o o 0 NOXLvE2dO0  00001€
€ ¢t v9L'99 LB0SdNS OGNV ONTivE240 00000%
0°0 ° SOIY ONINIval 00§SE
0°0 T9 80LINILSNE 009§¢€
0°0 9€ AONYNIANIVW V13A3) 10430 00£SE
£0 §9s°1 FONVNIINIVW 12731 1/0 002sEe
' o0 0 401v43d0 001sE
§°0 z99°t ENINIval 000SE
00 ° NOILNGISISIA ONV NOI1IN0Dud1d 002-¢
20 268§ NOILISINGIY oots
z'0 £09 NOILviNIWNI0O 000%
0°0 0 FINYNIINIVW 002¢
00 0 1YNOTiVH#3dO 001¢
o0 0 i ] SITLIVIIVY 000§
oo 0 i WILSAS AVdANS AHL OLINI A4INI NSN MIN 0022¢
2 0 ocs ANIHAING 1S31 ONY L140ddNS oT12
21y . tLLlogt . INFWAINDI AWlsd otte
£ 1y L$E°TET S38vdS WILINI 00t?
£ 1y LSS0 tE o 190ddnS A1ddNS 111
L0 see‘e MOXL1ISINDIVY ANIWAINDI 1S3L ONV 1804dNS 0001
- Ty 9v0 set NOILISINDOY 180ddNS IVILINE 0000
0°'0 0 100¥D2HD ONVY NOILV11ViSNT 000§
0°0 . 0 NOTLVLIN0dSNYAL 000¢%
090 0 NOILVNIVAR ONY AS31 NOILDNAOAd 000¢
0°0 0 . $ADIABAS ONV_L1HQddNS NOILINQOE o002
e se ¥91°* o T FBYMOSYH NOIL1INGOAd o001
X1 .og.oo i NOILISINDIV INIWdINEF IWlad 0000
1 0-0 0 ANIUIDYNYH WYADONd INFWNIIAOD 0000
0°'99 20’9t ) ANIWISIANI 00000
Pz’ 000°ST ) ) ANIWIOIIAD0 ONV HOEVISEN 00000T
0001 ) LLTE - ° ° 14D 241V 1vi01 000000
. 21942 24X) 1VL0L 804 > 1503 . . ANIHIT FENLONELS NMOOIYINE 1$0D a39UNN
€ececcaceac1S0D QILSAFAY TVIOL 4O SINIIEId----------> QFISNAFAY 280LNYLS
Wviot i NMOONY 289
. 1803
WHNMNSEVII0OO ANVASNOD® T9™ S8YIA ISVErwMuN $4¢ SEV1II00 ONVSNOHL NI $1S0D $94
] $1v104 NMOGAVIEG 150D
100°6 A9vd NOTLVHNDIJNGD §T-J4/38VMANYH 269 404 NNE LSOD 31043 241 0G4T°T0 120 3iva

"JU3MWITI JSO0D Yoded I0J PIISTT OSTP ST 3IS0D A[24d
eu: Te301 3yl jo abeiuaddrad a3yl °sTe107 3T2Ad 93711 pajernwnooe
IT3Yl UITHA BuoTP SIUIWBTA IS0 AUy S3ISTT 110dal stTuy

STeIOT-UROPNCIIN~TSO) 6°€F°¢f

—— e am W mE WS WS e e e - — .-
v | R R L S _ g




, s st S SR adticuns e A

£os ot [ [3 £085°' 9t [3 [ [ IVIYILVW ¥lvdIs (123841
£’ 0 [4 £y8'Q 0 [ [ t BIVd3® ) 13AIV 10430 (1331841
[3 0 0 0 [ 0 [} ( ¥lvddd ) 13A3Y 1O oztIle
eto 0 (344 0 [ 0 0 € 20V1d34 ¥ IAOHIA ) 1IAIY 1,0 [333%3%
19§°¢ [ (354 £26°9 0 [3 [ 40971 (133333
2§€°C9 [} et LEL'2? o 0 0 FONTNIINTIVM IATLIDI§40D 00012¢
992199 [} 1e2 gt [ 5284 74 (344 [ [] 1804d0S 00002¢€
[} ] ] 0 o 4 ] AONYNILINIVYU J¥tvML4OS 00061E
[ [ [3 [3 [3 0 [ NOJLJWNSNOD 1vIddivu 0007 (§
[ 0 [ 0 0 0 [3 NOT 1 dWNSNOD ADNINI 000€ 1<
[ [ o [} o 0 0 SITLIVYOVA 00021¢
0 [ 0 [ 0 0 [ TANNOSHId 000t1S
[ 4 ° o o 0 0 H0Xivaiado ooo0tg
%999 0 182°€L [2 A8 ¥4 e [ ] 180ddNS GHY SH1lvald0 00000€
] 4 0 ] [} o ] SOOIV ONINIVHL 00SSET
29 0 [ 34 [ 0 0 [ 801IN8LSNT 00:5€2
og [ [ 3 0 0 [ FONYNIINIVUW 13ATT 10430 [13131%]
20 0 90¢L [} [ [ 0 FONVNIANIVU VA3 /0 0026€2
0 [} [} 0 o ° 0 ¥01Y4340 ootsce
200 0 99, 9€ [ [ 0 ONINIVEL 0005£2
v [} [ [3 [ y 0 NOTANATINL1STIA ONV NOTIDNCONdIE 002+€¢
131 0 [} [} [} [131 0 HOTILISINGDY [ 1333 %1
109 0 [} [ [ 109 0 NOILVAINIUND0O 000+€2
0 4 0 0 0 4 [ FOHYNILNIVYU 00£€?
o o ] 4 0 0 0 TvHQILvEIdO [331%%4
0 [ [ [ 0 0 0 SITAIINLOVS 000¢E2
[ [3 [ [ [4 0 [ WILSAS A1ddN3 FHL OINI A¥INT NSN M3IN 0022¢
(T3] [ [} 0 [ [ 731 [ ANIWNGINDI 1S3L ONY L80dINS (313349
[YYAL 141 [ [ [ [ (Y7L 141 [} INJUAINDI WT8d ottt
LSETISX o ] 3 0 CSECIRT o S$38vdS 1vILiIN] [ 13341
¢SE et [] 0 0 0 ¢$E 1Tt 0 1804dNS A 1ddNS 00025
s22°'2 [3 0 [} [ s28°2 0 NOILISINDIV ANIWIINDI ASIL OGNV L180ddNS 000t
[TISEL4¢ [ 99¢L 9t 0 (1288144 0 NOLILISINDIV A80ddNS TvIIINI 0000€
0 [ [} [} 0 [} ] ANOYIIND ONV NOILVITVYLISNI 000§ 2
[ [] 0 0 0 [ ° NOTLYL¥OdSNYHL 000% 28
0 0 [ [} 0 [ [ NOIAVNIVAZ ONY AS3L NOIIINO0OHd 000£ 2
0 0 4 0 o 0 o 0 . S321A8AS OGNV 180d44dNS NO11DNQOSEd 000222
L1E°3Y [ [ 0 0 3538421 9 FEVMOSYH NO11INGONd 00012
FALSELA1 ] 0 [ 0 et vt 0 NOILISINGIV INIWAINDI IWINd 00002
[ [ 0 0 [} [ 0 ANAWIOVNYL WVYEOOHd INIWNIIA0D  00001%
10€°ce? ° 99¢ 9c [ [X1AL 4] o . INFUWISIANT 00000
000 st [} ° [ [} [} . 000°St o ’ ININAOT1IAIC ONV HONYISIN 00000T
§90°6s€ 0 £S0°5T [ L34 74 (2{4 66992 006°'ST 219495 3411 V101 000000
TvioL SAINLO 1INNOS HYo NOTL ANIW avs . ANFWZIZ JUNLINELS NMOOAVING 150D IO
834 "IN -JNALSNOD -3andoad . aanNionaLs
€e < e = 4« o - - DNIONNG 4O 3dAL IVEINDAD - - - - = '« & « = ) A NMOO 1Y 289
) 1802
WHWHNSAYIIO0 LNVAISNOD® 1O THVIA ISYawuwww R 140 SEV1100 OHNVSNOHL NI $1S00 $0¢
L80438 DNIONNS 1VEINID
10901 A9vd i NOILVENDIINOD ET-4/34VMOSYH TEQ 804 NNE ASOD ATIJAD I4I 09e1°T0 120 31vQ

*gadAy) 6UTPUNT IUAIAIITP AUY OIUT UMOP UINOIQ 150D 3TIAD 3ITI
TP107 17aYY YItw SIUBWATA 1509 3UY) SIST1 210da1 STul

TrodIg-ouTPUNA~TPIINDGY [ D Bl 20 3




-
3
~
"

PR AN AL A4
OWOVO09V0V000OI

ARARRAANRNARARND 0N
CHONARRNILARNINING O
ONNOOVUONOVVDO
TR REERERES

~
0000800000000 O
NMODVONONOVOON N
YONOOOOOOOOO0O0 N
TMNNNNNNNNNTY O
ce v e acneeasn
EUL Lt
€000000000000
ceiomcsaatanse
NOVOSCOOOVO~
ONOQVONODOHOHOO
NNNNNNNNNNN -

"

"
-
o

Ll lad
ONMACO00000000

€ MMANNAERNNARANKAASN

-

NOILINELASNOD
B4XL ONIONNS

T ANIHIENIOEd

000°St 1vioL

000000000000
N
o

-
(-4
[
L]
-

gv s avIA

- o & = ® @ ® = ® 28 = = »
¢4 SEVIION ONVSNOHL NI SAS0D #4¢

€ o « @ ® =w ®w ® ® =@ ® @ ® = = = = =
NN NSEYITI00 ANVASNOD® T8 =8VAA 3Sv@nnwnx
24AL ONIONNJ AS 130D TYNNNY
NOILVENOIINOD ST-4/38VMOYVH 259 ¥O4 NNY ASOD BIDAD

*sadk) burpunl Ijeiedss Iyl
03JUT UMOP UINOIQ STEY0] Tenuue 3yl SISTT 310dal1 STYL

sdAr~ouTpunjy—Rq-gyson-renaay

R T S e i e T i

0961°10 120 21va

3-39




e R

o~

r

LR PO

% Ty
v

o

L

¥

S0 bLE 628t ] gze*2 L1100 £ovLEL L0999 LI1£291 ° o o00‘'ct IvVi0L
r -
0%0°'2 929 Y 0 0 sit LET 19t 4 4 o 4 £6
(ee‘e £0§°9 (4 o si1 - 0S¢ 0L o ° (4 o [
9L £08'9 14 0 stt 431 60 04 L4 14 o T
L9t £08°9 [} 0 sttt (433 604 0 0 ° 0 oe
ewtd £05'9 0 [4 SIt (431 [ 323 4 [ 4 [ 69 _
LLQte £0s‘9 ¢ 9 sul 431 60¢ 0 0 0 (4 ¢
L¢9'e £0§°'9 0 4 sttt 331 60¢ 4 9 4 4 [ 2
[ ¥4 aF1 £0§°'9 9 9 339 QsS 60s Q9 0 Q 4 % .
{9l £os'y 0 o sty 0ss 60 [4 [ 14 4 434
{94 £08°9 ° 4 stt ass 60L [ Q 9 o 2Q .
108 ¢¢ £as'9 4 ¢ ka 54 ey ‘L 99 6(S St [} [} 14 £9_.
(18 %12 (Lo o £9%°¢ 484 [~ A1) ezt P£L 901 ® ° ° £34
(60°ST 0 o ] [ ] 4. o ] ] 000°S1 1e
Avar
ivion FINY NOL1v¥3dD 1INJULINDI Yiv0 13044NS ONINIVEL 1INIIIND2 ON13S2L AHIUIDYNYH 80LDY3LIUDD
-N3L1NIvYW 140d44NS IVITINNDIL AVddnsS Wz ud WYad0oud
€ = o = = @ = = @ @ + 4 = w = = ° o @ 2 a = a = AYOOILYD L180D « -« + ~ < = o = e % = e e @ = @ s o= o e o = e ¥ -
WNUYMSHYII00 SANVLISNOD' (O6T=4VvIA ASYQuuNww t#) SUVITIOO ONVYSNOHL M1 SLSOD ¥4
A80D21VY) 1S0D AQ L1S0D IVANNY
100°2t 29vd NOTLVEASIJNGD ST-d/2WYMOBYH 2SQ ¥O4 NNA 1SOD 21IAD 4XT 008110 120 1va

*ga110637PD 150D
01Uf uUMOD UAY¥0IQG STRIO) Tenuue 3 sSISTY 110da1 stujy

]

RIO6ITTI-ITOI-RA-FSOI-TEIUAY [ Sl 20 §




.,

PAGE 13.004
]

‘
46,457,528

TOTAL LIFE CICLE
46,4

+CONSTANT DOLLARSNNNMK

1
0.0

NuNNABASE YEAR
30,880,301

) FOR SENSITIVITY AHALYISIS

ttie major cost element totdls,
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3.3.1- loflaladaacdoDiscauaiacataiss

Ia addition to the conscant dollar rcepcris, the user
nas the opltion of speciftying whether or Aot he 4ls0 wants
tnflaced doliar reports, inflatea and discounted dollar reporcs,
or any combinacion Of all three cutputs. This 1s contreclied by
the CN card and 1s Jdescribea in section 3.2.4 entitied "DATa
File."

1£ the user does specify these aaditlonal reports, Ihey
«lll apgpear 1n the following order:

1. <Constant dollar reports

2. Inflated dcllar reports

3, lnflated and discountea dolliar feports
3.3.15 Mulliigla.lu0s

FLEX also gives the user the option 0f changing any or
all of the information ingutted to the wmodel and rerunning the
progra:m all during one session. This 1s accowpilshed by selting
tne JCL run parameter ana wodifying the individual input data
sets. TIne run paraweter is iabeled PARM.GGC anag set egudi ta a
value of “3° in the JCL sample (s888YSH<4++, line 4590.) Tre
input data sets can be modified for multiple rJdns 2y adding tne
data changes for each run and separating thew by tihe agpropriate
ENOXX Cards. (It should be noted nhere tnat fatal errors «ilil
ocecur 1f an insufficient amount ot ENDXX Cards are iacidcea in
any data set, Tne gyeneral rule is that tne Jser snould have at
least as many ENDXX cards as there are runs 1in every input aata
set,)
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AFPENDLIX A

Aawsldl: 1Througnout the praoygram tne #ora "annudas" rezers tou oLhe
lenytn 0f the reporting perioas 4anag not necesjallly TO  ears.

ABR4L YARLABLES: A set of varfaoles tnhnat have an l1genticaj name
and are ditrerentiated oy & subscript. rror evxawg.e: A 13
aetined to oe an array of three variaoles, All), AaL4), ana ais).
£acn variaole in this 4rrday can nave a unique vaide,

S884458: See ArRRAY vaRIADLES

C8S: See CUST »rREAKULUOwN STRUCTURE

CaS duddser: See CUST BreAKLOwn STRUCTURE NUMDER
COMSIAUT QuULLala: See DOLLARS, CUNSTANY

CASI nebabluad SIRUCIURLE: A hierarcnical i11sting of all or tne
COSt components of a system LNrougnout its llfe CycCie, A Tree-
like structure wnicn accounts £or, and dccurdcely L.5CTs, ali or
the relevant costs ot the system. The CoS is the cacxpone
Structure used to calculate .tne life c¢ycle ¢ost, Lsee section
2.2)

CQASY S5REAKDQslM STRLCIURE HUMBER: The six aiyit nuaver associacted
4ith the particular cost element in the CuS. hls numcer gefines
the position and indenting of the cost el2ment Lo tne computer.,

QCUST CALEQCURI=S: Up to ten major categories w#nicn serve co laoel
indiviaual costs 0of a similar nature so tnat Ctney may 2e trackea
as a yroupe.

COST ELuMEAT: Any of tne indivicuali lines in the Cv3. 1lne cost
element specities an 1naiviqual €O0st Or 4 subnsystew of relataa
coOsSts that are part 9of an entire systenm,

COSI EQUAIION: The equation that s associatea w#itn a primary
cosSt element. 1Ine cost equation preaicts tne annual COST oOr an
item tnrougnout tne life cycle,

C3 EILE: Ine tile +nich tpaates the CO3T Dredxkaown SLITuUCTure anc
eguation for eacn individual run. (See section J.2.¢)

CSREL EILE: The file wnich contains tne Cost oreakcosn structure
and egquations at tne start of the program. 4iNe Co=cl desdult
tile, (See section 3.2.3)

RALA EILE: The input f£ile wnich contains tne ouctput repor:

— —— -
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ceatrel carc (van Laral), whe remark Cards (KM (arasl), &ahc Lne
wadtulol inpuc. (See sSection JS.dle«)

Seialdbd Blba: Thne tiles usec i1 entering tne 1nltlal aacte values
tor @ singie [run o 4 multlp.e=run set. (o9€¢ Coveuw, woverwy)

Shbebiks, CcUboslawl: COSTs that dare nol suc)ect t¢e L1atletion or
giscount rates.

Subedrd, lufubddod: COSts TnaAl are rigureg usinyg an 1Nrletlon
rate ana wiil lncrease annually To malen Che eConomis siltuatlon.

Qubband, lLblLaleEld Aawd WLSLLULILER: Costs that dre rigurea usiny
ooth inflation ang discount races so as Co malchn Lne economic
situation,

R30EL ELLE: Tne file which sets tne variable ceifiinitions and
values at tnhe start Of the program. (See sectlion se.<ed)

ELEXL: [ne name glven to the modifiea versiou ot tne maval Lilze
Cycle Cost rLbX moael YL mogel.,

EQUALLON =LzsEuLS: Any varlacle, sSuUDSCript or operdtor usea in
tne cost equaiions,

EUMLING LIBLS: Up tOo six categories relating government ftunding
agencies to program costs. lnaivicual costs are groupea into
tnese funaing types anc may be tracked as such.

IiELAalED aul QLSCOLATZED RULLARS: See DULLARYS, LINFLALED Any
DISCUUNTIED,
LuELALED RBQLLABRS: See UVUOLLARS, INFLATED

LMRUT EILES: [he seven files reguired to run tne FuwcA program,
(See section 3.2)

JCL: See JUB COUwYROL LANGUAGE

408 CLulTeldbk LAULLAME: The IBM system computer language used tor
manipulacing files and setting up ana executiny proyrams. (¥For a
specitic examplie, see section 4.1.)

weC: See LIFE CYCLE COST

LIEE CICLE CuUSI: Ine cost of the system incurreg guring its
entire lifetime.

#4408 COSTI ELeMENX: the lines in the CBS whOSe nuwwers are o:x
the form Xuuvul00, w~nere "X" is an integer greater tnan V. 1ne
major division items 1n a Cas.

A-3
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gk See mAaJUR CUST zZLEMENT

dadbudlSl LaBUl lne section of the ualAa file ~alCD 10PULs
varlaple vajues into the program. lhese vaiues are ysea
internally in rLzX d4na cannot pe enterea 1o the wvowrw O Lo
£1les.

A4 ElLe: lne file whicn upacates Ctne variaple ror eacn ingivigugd
run (see section 3.2.7.)

QuM Aporeviation for Uperation ang Maintenance.

GUIBUT ELLES: Ihe optional aata coliection tiles ke3l ana ResZ
aNlcn are useqg in poSL=-Processor SuMary Proyraws.

BUIZUI BEERQRLS: ANy Of the reports covered 1ua sectivn 3.3 wnich
FLEX maxes avajlaole to the user. 1The QULPUC 0f these regorts 1is
controlled oy tne CN cara as part of tne Vala fli.e (section
3.2040)

BCh: See PRIMARY CuUST mLEAENT

BRINARY CUST ELEdxmal: Ine most supaiviueda Or niynhest ilngenturec
item in the COSt preaxdown structure. I[Ine Cost eiements ~hilcn
cannot pe drokKen down to a greater gegree, Lue primary cost
elements are tnose wnichn have equations descCriowlny their cost
througnout ‘the life cycle,

8&0Q: Appbreviation for Researcn ana Cevelopment.
REAERSELD RALLSH uQTAIIZA: The method oy wnicn cost egquactions are

encoaed as input to FLEX in the CSDFL or CS f£iles. (See section
3-2.3)

RERQULING BEXIQD: The time periocds for wsnicn rlex gyenerates
output data reflecting tnhe precicated cost or the system (i.e.,
montnhly reports, yearly reports, etc.).

BBu: See REVERSED POLLISH wUTATION

S4 &LLE: The tile which lnaicates wnich variaples d4re to pe
sensitized over a specifiag range. (See section 3.Z.8)

SCaLas YARLAIALES: Variables detined {n tnhe vouel or wv riles
ahicn can only nold one value (as oppoeseag Lo array variagclies.)
Scalar variaoles are those wnich 4o nNot contdln sUosSCripts.
SUBSCRIRT:iu UARIABLES: See AKKAY VARIABLES

I0TalL LIZE CICLE: Refers to tne entire lifecime of 38 system.

URRALE EIL&: Input files wnicn upagate values £0f edaCnN 1lnalviagual
run o a amultiple=~run sect.

fEad: Refers to one reportingy perioa ana may not actuaily nava
the lengtn ot one year aepending on the user’s agezinitlans ang
input 3zaca.
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FLEX SAMPLE RUN
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LIFE CYCLE COSY EQUIPMENT MOODEL FLEX® TSO TEST RUN

OATE AUG 27,1951

INPUT DATA LISYING AND ERROR DIAGNOSTICS
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c.C Other Program Information

c.1 JCL Deck Setup

Each IBM systen is slightly different and JCL naming conventions
will also differ from system to system. This means, in effect, that the user
will have to create his own JCL fiel, or at least, modify the example that
is included. (See figure 4.1-1.) |If the user is not well acquainted with
JCL or the system, it is recommended that outside help be obtained in setting
up this file.

C.2 Special Functions

The FLEX program uses standard functions throughout with tne
exception of the Hughes DATE function that is evoked in the main program,
The form of this statement is:

CALL DATE (1DATE)

where IDATE is a three member array variable used to store twelve alpha-
numeric characters.

BMMMEDDGYYYY (e.g. Oct. 03, 1981)
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c.3. FLEX Capability

c.3. Introduction

This is a more technical and complate description of the capapilities
the FLEX program can support. Any excesses will cause fatal! errors to be
generated.

C.3.2 Number of Cost Elements
There is space for !1! Cost elements and equations.

€.3.3 Number of Equation Clements

Equations elements are the arrays, scalars, operators, and con-
statns that comprise the equations. NOTE: (Arrays count as two equation
elements because of the subscript.) There is space for 2002 equation elements.

c.3.4 Number of New Scalar Variables

Scalar Variables are those that can hold only a single value
throughout a run. There is space for 113 scalars. Each scalar name can be
to eleven characters fong.

€.3.5 Number of New Array Variables
Array Variables are subscripted variables that may hold any
number of values depending on the subscript value. There is space for a
total number of 3001 array elements with space for 109 different array names.
Each array name can be up to eight characters long with three characters
left for the subscript field (a total of eleven characters.)
€.3.6 Number of Reporting Periods )
The FLEX program describes reporting periods as ''years'' although
they can be any specified time period. There is space for up to 50 reporting
periods.

€c.3.7 Number of Cost Categories
There is space for ten different cost catagories. (See section
3.2.4 for the default NAMELIST values.) Each can be 24 characters long.

[T NIRRT N




£.3.8 Number of Funding Types
There is space for six different funding types. (See section
3.2.4 for the default NAMELIST values.) Each can be sixteen characters long.

€.3.3 Number of Major Cost Elements

Major cost elements are those whose (BS number is of the form
X00000, where X represents an integer value from | to 9. They are the sub-
divisions just under the Total Life Cycle. There is space for six different
major cost elements. (See section 3.2.4 for the default NAMELIST values.)
Each can be sixteen characters long.
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//TT1863SF JOB (1.006.AFS703, 00,62, SNUMB) , " CAROL_ANNE_MEILE", 00009018
/! CLASS=E.NOTIFY=TT18635, MSGCLASS=A 30000020
/151 EXEC PGM=IESGENER IDENTIFICATION FILE 00003030
/1 /SYSPRINT 0D CUMMY 380038040
//SYSUTL DD CONAME=IDENT 00000050
//SYSUT2 CO DOC3= (RECFM=FB, LRECL=80.B8LKS 2E=4080) . 00000060
/] D1SP= (NEW. PASS) . OSN=3TENP2, 00200373
// SPACE=(TRK, (5,5)) .UNIT=SYSDA 00060950
J/SYSIN DD OUMMY.DISP= 000000¢0
J/TOENT 0D CSN=TTL863%.FLXSDEGP.DATA (IDENT) . OISP=SHR 30000108
//S2 SXEC PGM=IEBGENER DS ~ NV OEFAULT FILE &TEMP1L 00000220
JISYSPRINT CD OUMMY 0000022
/1SYSUTL DO DDNAME=DOSNVCFL 90000230
e J/SYSUT2 0O DCB= (RECFM=FB, LRECL=80, BLKSIZ2E=4080) . 000001640
: /1 O1SP=(NEW.PASS) , DSN=4TEMPLL, 00000150
/1 SPACE= (TRK, (S.5)).UNIT=SYSDA 00000150
JISYSIN 0O OUMMY,ODISP= 00000170
/ /DSNVCFL 00 OSN=TTL1363S.FLXSCEQP.CATA (DSOFL) , DISP=SHR 00000+30
/1S3 EXEC PGM=IEBGENER CS - EQ DEFAULT FILE TEMP13 £00001239
JISYSPRINT CO CUMMY 800002090
//SYSUTL 0O OONAME=CSEGDFL 00000295
//SYSUT2 DO DCB= (RECFM=FB. LRECL=80, BLKSIZE=4080) , 00000210
/! BISP=(NEW, PASS) . DSN=4TEMP13, 00000215
/1 SPALE=(TRK, (S,5)).UNIT=SYSDA $0000220
J/SYSIN DD CUMMY,DISP= 00000225
//CSEGDFL DD DSN=TT18635.FLXSDEGP.DATA (CSOFL) , DISP=SHR 00000230
/156 EXEC PGM=IEBGENER CS = EQ MODIFICATION FILE 00000235
//SYSPRINT DD DUMMY 00000240
//SYSUT1 DO ODNAME=CS 00000265
//SYSUT2 CD DCB= (RECFM=FB,LRECL=80,BLKSIZE=4080) , 00600250
/] DISP= (NEW, PASS) , DSN=&TEMP1G, 00000255
/] SPACE=(TRK, (5,5)).UNIT=SYSDA 20005259
//SYSIN OO DUMMY,DISP= 00005255
//CS DD DSN=TT18635.FLXSCEQP.DATA (CS) , DISP=SHR 02002270
/1S5 EXEC PGM=IESGENER DATA FILE WITH CN PM AND NAMELIST 00000275 ,
] /1SYSPRINT DD CUMMY 00000280 :
//SYSUTL CO DONAME=DATA 000002285
//SYSUT2 CO DCB= (RECEM=FB, LRECL=80.8LKSIZE=4080) , 00000230
/] O1SP= (NEW,PASS) , OSN=&TEMPS, 00000300 ¢
/] SPACE= (TRK. (S,5)) .UNIT=SYSDA 00000305 :
//SYSIN DO DUMMY.OISP= 00000313 ;
//0ATA 0D DSN=TT1863S.FLX30EQP.DATA (DATA) ,DISP=SHR 00060315
/156 EXEC PGM=IEBGENER 0S - NV MODIFICATION FILE 00000329
/ISYSPRINT DO OUMMY 00000325
//SYSUT1 0D ODNAME=NV ) 00000330
//SYSUT2 B0 DCB= (RECFM=FB,LRECL=80, BLKSI2E=4080), 00000335
/1 OISP= (NEW, PASS) . DSN=aTEMP12, ' 00000340
/! SPACE=(TRK, (5,5)) .UNIT=SYSDA 00000345
//NV DD DSN=TT18635.FLXSDEQP.DATA (NV) , DISP=SHR 00008350
//SYSIN DD DUMMY, DISP= 00000355
/15?7 EXEC PGM=IEBGENER SENSITIVITY ANALYSIS FILE 00000363
//SYSPRINT DD DUMMY 00000365
//SYSUT1 DD DONAME=SA 00000370
//SYSUT2 00 DBCB= (RECFM=FB, LRECL=80, BLKSI2E=4080), 00000375
/] DISP=(NEW, PASS) . DSN=&TEMPLS, 00000380 :
/] SPACE=(TRK. (S.5)) .UNIT=SYSDA 00000385 .
/JSYSIN 0D DUMMY,DISP= 00000320 i
/]/SA DD OSN=TT18635.FLXSDEQP.DATA (SA) . OISP=SHR 00000385 )
1 1STEPL EXEC PGM=FLEX,PARM='1". TIME= (1,30) 00000400 L
/ISTESLIB DO DISP=SHR,DSN=TT18635.FLEX.LOAD 00000405 h
//FTOLFO01 DD OCB= (RECFM=F8,LRECL=80, BLKSIZE=4080) , 00000413
/1 DSN=aTEMP1,SPACE= (TRK, (20..0)) , UNIT=5YS0A 00000429
J/FT02F00L 0D OSN=8TEMPZ2.0ISP= (CLO. PASS) 00000430
//FTO3F00L OO OCB= (RECFM=FB,LRECL=80.BLKSIZ2E=4080) , 00000435
/] DSN=aTEMP, SPACE- (TRK, (20,10)) ,UNIT=SYS0A 00000440
//FT04F00L OO DCB= (RECFM=FB.LRECL=80.3LKSI2E=4030) . 00000645
/1 OSN=4TEMPG, SPACE= (TRK. (20, 10)).UNIT=SYSDA 00000650
//FTOSFQ0L DO OSN=4TEMPS.DISP= (OLD, PASS) 90003652 .
//FTO6F0A1 DO SYSOUT=x,FCB= (Faa0. AL IGN) 00000453 ‘
//FTO8F001 CO DCB=RECFM=VS.SPACE= (80, (300)) ,UNIT=SYSDA 000006453
//FTOSFQ01 DD OCB= (RECFM=FB.LRECL=20, BLKSIZE=4080) . 00000460
/] DSNsSLTEMPS, SPACE= (TRK, (20, 10)) . UNIT=SYSCA 90000670
J/FTL0F001 CD OCB= (RECFM=VBS,LRECL=132.BLKSIZE=1324), 00000475
/! SPACE= (TRK. (5,9%)) .UNIT=SYSDA 00000680
J/FT11F001 OO DSN=&TEMPL1,01SP=(CLD.PASS) 00000485
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J/FTI2FCOL DD DSN=ETEMPL2, DISP=(OLD. PASS

//FTA3FC0L DD DSN=£TEMP13,DI1SP=(CLD.PASS)

//FT14F00L DD DSN=LTEMPlw.DISP= (CLO. PASS)

//FTLSFOCL DD DSN=LTEMPLS,CISP=(0LL.PASS)

//FTL8FD0) DD SYSOUT=x,DCB= (RECFM=FBA. LRECL=30, BLKSIZ2E=E0)

/IFT20F001 DD OSN=TT18835.RES2.DATA.DISP= (NEW, CATLG) .

// UNIT=TSOL.DCB= (RECFM=FB, LRECL=80,BLKSIZE=80), SPACE= (TRK, (3,2} ,RLSD)
//FT2LF00L DD DUMMY.DISP= (NEW.CATLG) ,

/! UNIT=TSOl1, OCB= (RECFM=FB,LRSC.L=80.BLKSIZE=80), SPACE=(TRK, (1,1) .RLSE)}
//SYSIN CO DUMMY

/7

00000420
0000048S
00000500
gcceosces
00000520
00000525
00000526
00000520
p0oocesal
00003530
00000540




APPENDIX D

SAMPLE NAVMAT EQUIPMENT CBS AND EQUATIONS

r

Reference: Life Cycle Cost Guide for Equipment Analysis,
Naval Weapons Support Activity, Engineering
Management Department, Cost Management Division,
January 1977.
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APPENDIX D

SAMPLE NAVMAT EQUIPMENT CBS aND EQUATICNS

This appendix contains a listing of the sample cost breakdown stzucture
provi by the Navy for their equipmenc model. Following the CBS is a detailed
listing of each equation and each equation cost factor (variable).

D.1 PLes euwuUIPMENT MUDEL Cost nreakdown otructure
0000uv TQTAL LIFE CiCLE

100000 RESEARCH AwD DEVELUPMENT

110uuo Valication

111000 contractor

112000 Government

120000 rull 3cale vevelopment

121000 conctractor

121100 danagement

121200 cngineering

121300 Prototype rnaraware

121400 Sottware

1215v0 lest ang Evaiiation

121600 becumencation

121700 Supoort ano Test Eguipment
122000 Government

122100 Frogram Management

122200 Procotyce Test and Evaluation
122210 Training

122220 Test Site Activation

122230 Test and wmvaluaticn B

200000 INVESTMENT

210000 Government Program Management

220000 Prime Equipment Acquisition

221000 production Harcware

222900 rroguction 3Support ana Services :
22300y Proouction Test ana &valuation l
224000 Transportation 1
22500y Installation ana Checkout i
230009 Initial Support Acguisition {
231000 sSupport and Test Egquipment Acgquisition {
232000 Supply Supporet :
232100 Initial Spares

23211v ’rime tquipment

232120 Supoort ans Test kguipment

232200 New NSH Entrv into tne supely syscten

233004 Facilicies
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233100
233200
234000
234100
2342v0
235000
235100
235200
23530V
2334vu
2355vuv

3u00uu
310000
311000
312000
313000
314000
3150V0
320000
321000
321100
321110
321120
32113y
321200
321300
321310
32132v
321330
322000
322100
322200
3230v0
323100
323290
323300
324000
325000
325100
325110
325120
325200
325210
325220
326000
327000
327100
32720v¢
328000
328100

vperational

Malntenance
Documentation

ACguisition

neprocouction and Listrioution
Training

uperator

Gs1 Level Maintenance

bepot Level Mainternance

lnstrucetor

fralning mics

JPeral liaw Ay SUFPUKL
Operation
Personnel
Faciisities
cnergy Consumgtion
material Consumption
Software Maintenance
Support
Corrective maintenance
Lapor
J/{ Level (Remoe & Replace)
371 Level (Repair)
Depot Level (kepair)
Kepair #Material
Transportation ana Fackaging
material Handling Labpor
Pacxaging Materiail
Shipping
Preventive Maintenance
Lapbor
material
uvernaul
Lapor
Material
Transportation
Support & Test Equipment Maintenance
Facilities
Shop Space
/1 Level
vepot Level
lnventory Storage
Q/1 Leve)
Lepot Level
Documentation Maintenance
Supply Support
Replenishment Spares
Supply System Management
Traiaing
OQperator




328200
328390
330090

gs/L Level maintenance
gepot wevel 4qaincenance
Termination




D.2 Equipment Life Cycle Cost Equatioms

CBS 121200
Contractor Engineering costs during full scale development effort
is

Y
§ DCE(I)
I=]

Where
DCE(I) Contractor Engineering costs ($/yr)

CBS 121300
Contractor prototype hardware development costs durding full scale
development effort are

Y
§ DCH(I)
I=]

Where
DCH(I) Contractor prototype hardware costs ($/yr)

CBS 121400
Contractor software development costs during full scale
development effort are

Y
§ DCs(I)
I=]

Where
DCS(1I) Contractor Software development costs ($/yr)




CBS 121500
Contractor development Test & Evaluation costs during full scale
development effort is

Y
§ DCTE(I)
I=l

Where
DCTE(I) Contractor development Test & Evaluation costs ($/yr)

s

€8S 121600
Contractor Documentation costs during full scale development
effort are

b4
§ DCD(I)
I=1
Where
DCD(I) Contractor Documentation costs ($/yr)

CBS 121700
Contractor Support & Test equipment development costs during full
scale development effort are

Y
§ DCST(I)
I=1

Where
DCST(I) Contractor S&TE development costs ($/yr)
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CBS 122100

Government Program Management costs during full scale development
effort are

1

Y
§ DGPM(I)
I=}

\ . - 1 ’

Where
DGPM(1) Program Management costs ($/yr)

CBs 122210

Training costs incurred by students during Test & Evaluation
maintenance program are

Y
) § DGTT(I)
! I=]
o Where
—~ DGTT(1) Training costs (S$/yr)
|

~ CBs 122220

Test Site activation/deactivation costs incurred by Government
during full scale development Test & Evaluation program are

Y '
_ § DGTA(I) ’
I=1

. Where
DGTA(I) Test Site activation/deactivation costs ($/yr)

CBS 122230

Test & Evaluation costs incurred by Government during full scale
development Test & Evaluation Program are

. . Y .
. § DGTE(I) !
_ I=1

Where
DGTE(I) Test & Evaluation personnel costs ($/yr)

o Ve TIVE T T
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INVESTMENT COSTS

CBS 210000
Government Program Management cost is

Y
§ PMG(I)
I=]l

Where
PMG(I) Program Management costs (s/yzT)

CBS 221000
Production hardware costs of the Prime Equipment are
; Y
§ NN(I) * CU -
I=]
Where
NN(I) Prime equipment annual acceptance schedule (equip./yr)
Cu Prime equipment procurement price ($/equip.)
CBS 222000 7
Produyction Support & Services costs of the prime equipment
are -
Y
§ PSsS(I) )
I=] .
Where

PSS(I) Production Support & Services costs ($/yr) i'

CBS 223000 t
Production Test & Evaluation costs of the prime eguirment
are ‘
Y
§ PTE(I)
I=]
Where _
PTE(I) Production Test & Evaluation costs ($/vr) T
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CBS 224000

Transportation to installation site expenditures to cover the cost
of moving the prime equipment from the contractors facility to the
point of installation are

Y .
§ NN(I) * CTPE 5

I=]
? Where '
. - : NN(I) Prime equipment annual acceptance schedule (equip/yr)
oy CTPE Transportation costs (S/equip)
‘
CBS 225000
_ -Installation costs for the Prime Equipment are
Y
§ NN(I) * CIPE
- : Is]

- Where
NN(I) Prime equipment annual acceptance schedule (egquip/yr)
CIPE Installation costs ($/equip)

CBS 231000
Acguisition costs of Support & Test equipment are
Y
§ STE(I)
I=]
Where
STE(I) Support & Test equipment acquisition costs ($/yr)

.- D-9




c8s 232110
Acguisition cost of Primary equipment Initi&l Spares is

Y NK
§ NN(I) * § OT*DC(K)*QTY(K)*CST(K)*{DSC(K)*(FPST+rILS) =+
I=] K=l
(1-DSC(K)] *[RSS(K)*FIRT+{1=-RSS(X)] *FDRT]] /
[R(K)*FR(I)*365] L
- Where
NN(I) Prime equipment annual acceptance schedule (2quip/yr)
oT Prime equipment annual operating time (hrs/equip/vear)
DC(K) Duty cycle of RKth item (ratio)
QTY (K) Quantity of Kth item (guantity/iten)
CST(K) Unit cost of the Kth item ($/item)
DSC(K) Discard rate of RKth item (ratio)
FPST Procurement lead & safety stockage time for spares (days)
FILS Required stockage time at O/I level for spares (days)
RSS(K) Repair level ratio (ratio)
FIRT Required stockage time for O/1 repairable items (days) -
FDRT Required stockage time for depot repairable items (days)
R(K) Mean time between failures for Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor) )
K Designator for a specific spare/repair item
NK The number of spare/repair items in an equipment
CBS 232120
Acquisition cost of Support & Test Equipment Initial Spares -
is
Y
§ STE(I) * STEM
I=]
Where ' .
STE(I) Support & Test eguipment acquisition costs (S§/yr)
STE!U Material support rate . Percent of S&TE cost (ratio)

D-10
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CBS 232200
Introduction of new NSN's (National Stock Number) into tne supply
system costs are

IYI
§ ( NSNP + NSNS ) * RIE
I=IYI

wWhere .
NSNP Number of new NSN's of Primary Equipment (NSN)
NSNS Number of new NSN's of Support & Test Eguipment (NSN)
RIE Average NSN entry into the supply system cost ($/NSN)

CBS 233100
Facility costs incurred by the Government to construct/prepare
the operational sites are

p4
§ FOS(I)
I=)
Where
FOS(I) Cperational site const/prep. costs (S$/yr)

CBS 233200
Facility costs incurred by the government to construct/prepare
maintenance sites are

Y
§ FMS(I)
I=]

Where
FMS(1I) Maintenance site constr/prep. costs ($/yr)

CBS 234100
Acquisition costs of Technical Data not included in the
development costs are

Y
§ AD(I)
I=]
Where
AD(I) Technical Data Acgquisition costs ($/yr)
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CBS 234200
Reproduction and Distribution costs of Technical Data are

Y
) NC(I) * NP * CP
I=]
Where
NC(I) Number of copies (copies/yr)
NP Number of pages in a set of technical data (pages)
CP Reproduction and distribution costs {$/page/copy)
CBS 235100

Operating personnel pay, allowance, travel costs,and course fees
incurred during the initial operator training course are

b4
§ PTO(I) * CTO -
I=]1
Where
PTO(I) Number of students (students/yr)
CTO Operating personnel training cost {$/stuéent)
CBS 235200 ~ -

0/1 level maintenance personnel pay, allowance,travel costs,
and course fees incurred during the initial training course
are

¥
§ PTM(I) * CTM
I=1
Where
PTM(I) Number of students (students/vr)
CT™ O/l Maintenance personnel training cost ($/student)




CBS 235300

Depot level maintenance personnel pay, allowance,travel costs,
and course fees incurred during the initial training course
are .

Y
§ PTP(I) * CTP
I=]
Where
PTP(I1) Number of students (students/yr)
CTP Depot Maintenance personnel training cost (S$S/student)
CBS 235400

Instructor training personnel pay, allowance,travel costs, and
course fees incurred during the initial training course are

Y
§ PTI(I) * CTI
I=1
Where
PTI(I) Number of students {students/yr)
CTI Instructor training cost ($/student)
CBS 235500

Acquisition and installation costs of training aids of the
initial training program are

Y
§ ATU(I)
I=]

Where
ATU(I) Acquisition and installation costs of training aids (§)




OPERATING AND SUPPQRT COST

CBS311000
Personnel pay and allowance costs incurred by the equioment operators
are
b4
§ N(I) * PO * RO * OT
I=]
Where -
N(I) Prime egquipment inventory (equip/vyr)
PO Number of operators per prime eguipment (overatdr/equip)
RO Operator hourly pav rate (S/hr/operator)
cT Prime Equipment operating time (hrs/equip/yr)
CBS 312000 .
Facility space costs for nroviding necessary operational area for :
the equipment are - p
b4
§ N(I) * PSQS * CSO
I=]
Wnere

N(I) Prime equipment inventorv (eguip/yr)
PSUS Operational area per prime equipment (sg.ft./equip)

C o eame e el

CsQ Operatinnal area space cost (S/sqg.ft./yr)
CBS 313000
Energy cost incurred Juring the equipment operation is ‘
Y ;
§ N(I) * CE * OT
I=1 i
“Where i
N(I) Prime egquipment inventory (equig/vr) f
CE Znergy cost ($/hrs/equip)
oT Prime Equipment operating time (hrs/eguip/yr)
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CBS 314000
Material costs incurred during the eguipment operation are

Y
§ N(I) * CM * QT
I=]
Where
N(I) Prime equipment inventory (equip/yr)
CM Material cost ($/hr/equip)
oT Prime eguipment operating time (hrs/equip/yr)
CBS 315000

Software maintenance costs incurred during the equipment operation
are

Y
§ CSs(I1)
I=]

Where
CS(I) Prime equipment software maintenance costs ($/yr)

CBS 321110

O/1 level Corrective Maintenance Labor costs for the detection,
isolation, removal and replacement of item faxlures in the prime
equipment are

Y NK
§ N(I)* § OT*DC(K)*QTY(K)*LSO(K)*RSL / [R(K)*FR(I))
I=] K=l
Where
N(I) Prime equipment inventory (eguip/yr)
or Prime equipment operating time (hrs/equip/yr)

DC(K) Duty cycle of Kth item (ratio)

QTY(K) Quantity of Kth item (guantity/item)

LSO(K) O/I maintenance time to remove,replace Kth item (hrs/item)
RSL O/1 maintenance personnel pay rate ($/hr)

R(K) Mean time between failures for Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
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CBS 321120
0/1 level Corrective Maintenance Labor costs incurred during the
repair of a failed item are

b4 NK
§ N(I) * § OT*DC(K)*QTY(K)*LSI(K)*RSL*RSS(K)[1-DSC(K)] /
I=1 K=1
[R(R)*FR(I)]
Where
N(I) Prime equipment inventory (equip/yr)
oT Prime equipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)

QTY(K) Quantity of Kth item (quantity/item)
LSI(K) 0/1 maintenance time to repair the Kth item (hrs/item)

RSL 0/1 maintenance personnel pay rate ($/hr)

RSS(K) Repair level ratio (ratio)

DSC(K) Discard rate of Kth item (ratio)

R(K) Mean time between failures of Kth item (hrs/failure)

PR(I) Reliability improvement/degradation factor (factor)
CBS 321130

Depot level Corrective Maintenance costs incurred during the repair
of a failed item are

Y NK o
§ N(I) * § OT*DC(K)*QTY(K)*LSD(K)*RSD*{1-RSS(K)]*
I=] k=1 .
(1-DSC(K)] / [R(R)*FR(I)]
Where
N(I) Prime equipment inventory (equip/yr)
oT Prime equipment operating time (hrs/equip/yr},

DC(K) Duty cycle of Kth item (ratio)

QTY(K) Quantity of Kth item (guantity/item)

LSD(K) Depot maintenance time to repair Xth item (hrs/item)
RSD Depot maintenance personnel pay rate ($/hr)

RSS(K) Repair level ratio (ratio)

DSC(K) Discard rate of Rth item (ratio) )

R(K) Mean time between failures of Rth item (hrs/failure)
FPR(I) Reliability improvement/degradation factor (factor)
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CBS 321200
Corrective Maintenance Repair Material costs are

Y NK
§ N(I)* § OT*DC(K)*QTY(K)*CST(K)*FM*{1~DSC(K)] / [R(K)*FR(I)]
I=]l K=1

Where

N(I) Prime equipment inventory (equip/yr)

oT Prime eguipment operating time (hrs/equip/yr)
DC(K) Duty cycle of Kth item (ratio)

QTY(K) Quantity of Kth item (qQuantity/item)

CST(K) Unit cost of the Kth item ($/item)

FM Repair material rate, Percent of item cost (ratio;
DSC(K) Discard rate of Xth item (ratio)

R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)

CBs 321310

Packaging Labor costs incurred during the process of shipping
failed items between the intermediate and depot level main-
tenance facilities are

Y NK
§ N(I)* § OT*DC(K)*QTY(K)*2*W(K)*RPL*[1-RSS(K)) *
I=] K=1
{1-DSC(K)}} / [R(K)*FR(1)]
Where
N(I) Prime egquipment inventory (equip/yr)
oT , Prime equipment operating time (hrs/eQuip/yr)
DC(K) Duty cycle of Kth item (ratio} -
QTY(K) Quantity of Kth item (guantity/item)
W(K) Weight of Kth item (#)
RPL Packaging labor cost ($/#)

RSS(K) Repair level ratio (ratio)

DSC(K) Discard rate of Kth item (ratio)

R(K) Mean time between failures of Kth item (hrs/failure)
PR(I) Reliability improvement/degradation factor (fac:or)




CBS 321320

Packaging Material cost incurred during the process of shipping
failed items between the intermediate and depot level main-
tenance facilities are

. v

§ N(I)* § OT*DC(K)*QTY(K)*2*W(K)*RPM*{1-RSS(K})] *

I=]

Where
N(I)
oT
DC{X)
QTY(K)
W(K)
RPM
RSS (K)
R(K)
FR(I)

NK

K=l 1
[1-DSC(K)] / [R(K)*FR(I}]

Prime equipment inventory (equip/yr) 1
Prime equipment operating time (hrs/equip/yr)

Duty cycle of Kth item (ratio)

Quantity of Kth item (quantity/item)

Weight of Kth item (#)

Packaging material cost ($/%)

Repair level ratio (ratio)

Mean time between failures of Kth item (hrs/failure)

Reliability improvement/degradation factor (factor)

CBS 321330

Shipping cost incurred during the transportation of failed
items between the intermediate and depot level maintenance
facilities are

Y

NK

§ N(I) * § OT*DC(K)*QTY(K)*2*W(K)*RSR*RW(K)*{1l-RSS(K)]* -

I=1

Where
N(I)
oT
DC(K)
QTY(K)
W(K)
RSR
RW(K)
RSS(K)

- DSC{K)
R(K)
FR(I)

K=l
[1-DSC(K)] / [R(R)*FR(I)]

Prime equipment inventory (equip/yr)

Prime equipment operating time (hrs/equip/yr)

Duty cycle of Kth item (ratio) ;
Quantity of RKth item (qQuantity/item) l
Weight of Kth item (%) !
Shipping cost (S/%) i
Item packing weight ratio (shipping Wt/unpacked Wt) L
Repair level ratio (ratio) z
Discard rate of Kth item (ratio) |
Mean time between failures of Kth item (hrs/failure)

Reliability improvement/degradation factor (factor)




CBS 322100

Preventive Maintenance Labor costs are
Y NM
§ N(I) *§ OT * LPM(N) * RSL / NPM(N) :
I=] N=1 i
Where ]
N(I) Prime equipment inventory (equip/yr)
oT Prime equipment operating time (hrs/equip/yr)
LPM(N) Maintenance time of Nth type PM action (hrs/equip/action) 1
RSL 0/1 maintenance personnel pay rate (S/hr)
NPM(N) Time between inspections of Nth type PM (hrs/action)
N Designator for a specific preventive maintenance type
NM Number of preventive maintenance types
CBS 322200 ‘
Preventive Maintenance Material costs are
v - 1
§ N(I)*§ OT * MPM(N) / NPM(N)
I=] N=1
Where
N(I) Prime equipment inventory (equip/vr)
oT Prime equipment operating time (hrs/equip/yr)
MPM(N) Material cost of Nth type PM action ($/eguip/action)
NPM(N) Time between inspections of Nth type PM (hrs/action)
N Designator of a specific preventive maintenance type
NM Number of preventive maintenance types
-
€BS 323100 }
Prime equipment Overhaul Maintenance Labor costs are ‘|
Y
§ NOH(I) * OBL * RSD
I=]
Where
NOB(I) Prime equipment overhaul schedule (egquip/yr)
OHL Overhaul maintenance time (hrs/equip)
RSD Depot maintenance pay rate (S$/hr)
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CBS 323200
Prime equiprment Overhaul Maintenance Material costs are
b4
§ NOH(I) * OHM
1s}
Where
NOH(I) Prime equipment overhaul Schedule (egquip/yr)
OHM Overhaul maintenance material cost ($/equip)
CBS 323300 -

Transportation of material costs for shipping eguipment and
other items during Prime equipment overhaul are

4
§ NOB(I) * CHT
I=l ’

Where
NOH(I) Prime equipment overhaul schedule (equip/yr)
(0]: by Material shipping rate ($/equip)

CBS 324000
Support & Test Equipment Maintenance Labor and Materijial costs
are

b4
§ N(I) * STES
I=]l

Where
N(I) Prime equipment inventory (equip/yr)
STES Recurring support cost of S§TE ($/prime equip)

. S,




€3S 325113 :
G/l level maintenance shor space costs ars

|
I
i
1,
!
|
|
|

§ MSSI(I) * CSI o

I=]
wWhere
MSSI(I) 0/1 maintenance shov sgace (sg. £L./vr)
cs: O0/1 maintenance space cost (3/sg. ft.) i

CBS 3251290
Depot level maintenance shop space costs are

b4 . ;
§ MSSp(I) * CSD |
I=1 . ‘ i
Where " ‘ -
MSSLI(1I; Depot maintenance shop space (sg. £%/vr)
Cso Depot maintenancs space ccst ($/sc. ft.)
CBs 223210
0/1 level maintenance material stcrage costs are
¥
§ IssI(r) * ¢csz
i=]
Where
ISSI(I) C/I maintenance material storage space (3g. £t./vr)
LSI 0/ maintenance space cost ($/sc. ft.)
' C3S 325220
Depot level maintenance material storage costs are
- Y -
) § I3sp(I) * CSD
- I=1
) Where .
. ISSD(I) Cepot maintenance material storage space (s3g. ft./yr)
CSD Depot maintenance space cost ($/sg. ft.)
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CB8S 326000
Technical data maintenance costs for managing the technical data
distribution center are

Y
§ NP * ROM
I=1YI
Where
NP Number of pages in a set of technical data (pages)
ROM Technical data management costs ($/page)

1Yl Initial year

cBs 3271400
Corrective Maintenance Replenishment Spares costs are
4 NK
§ N(I)* § OT*DC(XK)*QTY(K)*CST(R)}*DSC(K) / [R(K)*FR(I)]
I=1 K=1 .
Where
N(I) Prime equipment inventory (equip/yr)
oT Prime equipment operating time (hrs/equip/yr)
DC(K) duty cycle of Kth item (ratio)

QTY(K) Quantity of Rth item (quantity/item])
CST(K) Unit cost of the Rth item (S/item)
DST(K) Discard rate of Kth item {ratio)

R(K) Mean time between failures of Kth item (hrs/failure)
FR(I) Reliability improvement/degradation factor (factor)
CBS 327200
Supply support management costs are
b4
§ [ NSNP + NSNS | * RIM
I=sIYI
Where

NSNP Number of new NSNs for prime equipment (NSN)
NSNS Number of new NSNs for S&TE ecquipment (NSN)
RIM Supply support management costs ({$/NSN)

Iv1 Inicial year




D.3 Equipment Life Cycle Cost Factors (Variables)

Life Cycle Cost Factors

Names, Descriptions, Dimensions and Sources

The material in this appendix contains a listing of

the 104 Cost Factors used in the NAVMAT LCC Model. Names,
) Descriptions, Dimensions and the source of information
‘ have been identified for all the Cost Factors. These major
sources are:
l. Program Management Office (PlO)
2. Program Manager for Logistics (PM(L)) and/or his/her
Logistic Managers

3. The Contractor

4. Analyst




Name
Description

AD{I)

Acquisition cost of data during Investment in year I.
This refers to acquiring, writing, assembling, refor-

mating technical manuals and other documentation not
covered during Research & Development phase.

Dimension $/year
Source PMO
Name ADC(I)

Description

Government payments to the contractor for technical
and managerial work performed during the Validation
phase of the Research & Development in year I.

Dimension S/year
Source M0
Nanme ADG(1I)

Description

Government expenditures for technical and managerial
work performed during the Validation phase of the
Research & Develooment in year I.

Dinension S/year
Source PMO
Name ATU(I)

Description

Acquisition, transportation, and installation costs
of training aids and devices to conduct operator,

maintenance personnel, and instructor training courses

during initial training program in year I.

Dimension $/year
Source PM(L)
Name 8Y

Description

Dimension
Source

Base year durina/from which all cost adjustments are
made.

Dimensionless

PMO
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Name
Description

CE
Energy consunption cost incurred during the operaticn
of the prime equipment.

Dimension $/hr/eguip

Source PM(L) & Contractor

Name CIPE

Description Installation cost of the prime equipment (If no¢
covered by the acguisition cost). This cost refers to

the material and services involved in assembling the
equipment and complete checkout to assure achievement
of operational status.

Dimension §/equip
Source PM(L)
Name CM

Description

Cost of materials consumed during the operation of the
prime equipment.

Dimension $/hr/equip
Source PM(L}) & contractor
Name cp

Description

Average cost per page of set-up, reproduction, and
distribution of technical manuals.

Dimension $/page/copy
Source PM(L)
Name Cs(I)

Description

Dimension
Sougce

Software maintenance cost during prime equicment
operation in year 1I.

$/year

PM(L)




Name
Description

CsD

Area cost for depot level maintenance space

Dimensicn S/sg.ft./year

Source PM{(L)

Name cs:

Description Area cost for O/I level maintenance space
Dimension $/sq.ft./year

Source PM(L)

Name cso

Description Area cost for Operational space.
Dimension $/sq.ft./year

Source PM(L)

Name CST(K)

Description Unit cost of the Kth spare/repair item.
Dimension S/itenm

Source PM(L)

Nane CTI

Description

Average cost incurred during instructor training course
for personnel pay & allowance, travel, and course fees.

Dimension $/student
Source PM(L)
Name ™

Description

Dimension
Source

Average cost incurred during 0/ maintenance personnel
training course for personnel pay § allowance,

and course fees.
$/student
PM(L)
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Name
Description

CTO

Average cost incurred during operating personnel
training course for personnel pay & allowance,
travel, and course fees.

Dimension $/student
Source PM(L)
Name CTP

Description

Average cost incurred during depot maintenance per-
sonnel training course for persconnel pay & allowance
travel, ancd course fees.

Dimension $/student
Sourse PM(L) )
Nanme CTPE

Description

Transportation cost of prime equipment from contractors
facility to installation site (if not included in acgu-
isition cost). This includes the packaging and trans-
portation of the prime equipment from the contractors
facility to the first destination, and then to

the second destination (operation site).

Dimension $/equip
Source PM(L)
Name Cu

Description

Unit price of the prime equipment. 1In addition to the
prime equipment hardware this cost may include part

or all of production supvort and services costs, and
transportation and installation cost of the eguipment.
(These costs should be identified properly to avoid
double counting).

Dimension $/equip
Source PMO
Name DC(K)

Description

Dimension
Source

Duty cycle of the Kth spare/repair item. Percent of
prime equipment operating time.

Ratio (Item operating time/Equip. operating time)
PM(L) & Contractor

D-27
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Name
Description

DCD(1I)

Payment bv the Government to the Contractor for all
the deliverable data acaquired during full scale cCeve-
lopment in year I. The data requirement will normally
be selected from the departmental or agency authorized
data list. It includes the effort for acquiring,
writing, assembling, reformating, production,packaging
and shipring Engineering data, Support data, and
Management data required by the government.

Dimension S$/year
Source PMO
Name DCE(I)

Description

Payments by the Government to the Contractor for the
engineering efforts during full scale development in
year I. This includes all engineering efforts associ-
ated with the equipment design and development.
Specifically, the cost of system engineering, and
integration, design engineering, design support en-
gineering, and engineering planning costs. It in-
cludes the cost of direct labor, material, overhnead,
and other direct costs incurred during the engineer-
ing process.

Dimension $/year
Source PMO
Name DCH(I)

Description

Dimension
Source

Payments by the Government to the Contzactor for the
hardware development efforts during full scale
development in year I. This includes the fabrication
and assembly of full scale development models in
support of the engineering design activity. This
includes the cost of direct labor, materials and over-
head associated with material procurement and handiing,
tooling and test equipment in support of manufacturing,
fabrication, assembly, system integration, and
checkout.

$/year

PMO
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Name
Description

DCPM(1I)

Payment by the Government to the Contractor for

the Management effort during full scale development
in year I. This refers to the costs incurred for
planning, organizing, manning, directing, and con-
trolling the technical and administrative activities
of the project. This includes the cost of personnel,
services, and overhead associated with cost/schedule
control, configuration management, data management,
contract management, and ILS (Integrated loaistic
support) management.

Dimension §$/year

Source PMO

Name DCS(I)

Description Payment by the Government to the Contractor for
software develocment effort for the prime egquipment
during full scale development in year I. This in-
¢cludes the cost of direct labor, material, overhead,
and other direct costs associated with the computer
software development,

Dimension §$/year

Source . PMO

Name DCST(I)

Description Payment by the Government to the Contractor for the
development of the Peculiar Support and Test eguicment
during full scale development in year I. This refers
to all costs inclusive of the software costs associ-
ated with Peculiar Support & Test equipment.

Dimension $/year

Source PMO
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Nane
Description

DCTE(1I)

Payment by the Government to the Contractor Test &
Evaluation efforts during full scale development in
year I. This refers to the costs which are incurred
in support of the government testing (DTE and IOTE)
during the full scale development phase of the
equipment life cycle. This cost factor may include
for example: sSpares, repair parts, support & test
equipment, training, test site activation, facility
requirements, and services.

Development test and evaluation (DTE) support is
designed to determine and/or verify technical per-
formance and safety characteristics of an itenm,
associated tools and test eguipment. It includes
determination of structural, mechanical, electrical,
chemical and other phvsical properties of the
eguipment. DTE is generally conducted in contrac-
tors facilities.

Initial operational test and evaluation (IOTE)
support refers to the operational test and evalua-
tion performed during the full scale development
prior to the production decision to provide in-
formation as to the equipment military use expected
operational‘effectiveness and operational suita-
bility, maintenance concepts, training needs and
technical manual suitability. IOTE is generally
conducted at Government facilities.

Dimension §/year

Source PMO

Name DGPM(I)

Description Government project management costs incurred during
full scale development in year I. This refers to
the technical and administrative planning, organi-
zing, directing, coordinating, controlling, and
approval actions designed to accomplish overall
program objectives. Examples of these activities
are configuration management, cost/schedule manage-
ment, data management, contract management, and
integrated logistic support management.

Dimension $/year

Source PMO
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Name
Description

DGTA(I)
Government costs for test site activation/deactiva-
tion during full scale development Test & Evaluation

program in year I. This refers to the costs for test

site modification, transportation and installation
of the prototype models at the test site, test
site operation, restoration and facilities leased
or governnent facilities used during Test & Evalu-
ation program.

Dimension $/year

Source PMO

Nane DGTE(I)

Description Government personnel costs incurred during full
scale development Test & Evaluation program for
testing and evaluation.

Dimersion §/year

Source PMO

Nane DGTT(I)

Description Government costs to train students during £full scale
development Test & Evaluation program in vear I.
This refers to the pay & allowance and travel expen-
ses and the course fees and the training facilities
provided by the government.

Dimension $/year

Source PMO

Name DR(I)

Description Annual discount rate for future costs in year I.

Dimension Ratio

Source PMO & Analyst

Hame DSC(K)

Description Discard rate of the Kth spare/repair jtem.

Dimension Ratio

Source - PM(L) & Contractor

i
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Name FDRT

Description Required stockage time for depot level repairable ;
items at O/ and depot level. k

Dimension Days

Source PM(L) :

Nane FILS

Description

Reguired stockage time for replenishment spares at
0/1 level.

Dimension Days
Source PM(L)
Name FIRT
Description Repair cycle time of repairable items at 0/7 level.
Dimension Days
Source PM(L)
Name FH
Description Repair material rate.
Dimension Ratio - (Repair material cost/Item unit cost)
Source PM(L)
Name FMS(1I)
Description Maintenance site construction/preparation costs
during Investment period in year I. ,
Dimension $/year ,
Source PMO =
i
Name FOS(I) {4
Description Operational site construction/preparation costs !
during Investment period in year I. {
Dimension $/year
Source PMO
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Name
Degcription

FPST

Procurement lead and safety level stockage time

for initial spare & repair parts.

Dimension Days

Source PM(L)

Name FR(I)

Description Reliability improvemen: or degradation factor during
year I, ‘

Dimension Dimensionless

Source PM(L)

Name IRCON(I)

Description

Annual inflation rate for future costs
tion type of funding during year I.

for construc-

Dimension Ratio

Source Analyst

Name IROM(I)

Description Annual inflation rate for future costs of O&M type of
funding during year I.

Dimension Ratio

Source Analyst

Name IRPROC(I)

Description Annual inflation rate for future costs of procurement
type of funding during year I.

Dimension Ratio

Source Analyst.

Name IRRD(I) .

Description Annual inflation rate for future costs of R&D type
of funding during year I.

Dimension Ratio

Source Analyst

i
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Name ISSD(I)

Description Storage space required for the depot inventory
during year 1I.

Dimension sg.ft./year

Source PM(L) & Contractor

Name ISSI(I)

Description Storage space required for the O/I inventory
during year I.

Dimension sg.ft./year

Source PM(L) & Contractor

Nanme IY1I

Description Year I during which initial cost occur.

Dimension Dimensionless

Source PMO

Name LO(I)

Description

Desired manning level for operating personnel
during year 1I.

Dimension Personnel/year

Source PM(L) & Contractor

Name LM(I)

Description Desired manning level for O/ level maintenance
personnel during year I.

Dimension Personnel/year

Source PM(L) & Contractor

Name LP(I)

Description Desired manning level for depot level maintenance
personnel during year I.

Dimension Personnel/year

Source PM(L) & Contractor
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Name LPM(N)

Description Preventive maintenance labor time for the Nth
type of maintenance action.

Dimension hrs/action ’

Source PM(L) & Contractor

Name LSD(K)

Description

Depot maintenance labor time to repair the Kth
item.

Dimension nrs/item

Source PM(L) & Contracctor

Name LSI(K) )

Description Q/1 maintenance labor time to repair the Kth
item.

Dimension hrs/item

Source PM(L) & Contractor

Name LSO(K)

Description Q0/1 maintenance labor time to remove, replace the
Kth item. ‘

Dimension hrs/item

Source PM(L) & Contractor

Name MPM(N)

Description Material cost for the Nth type of preventive
maintenance action.

Dimension $/action

Source PM(L) & Contractor




Name MSSD(1I)

Description Shop space required for depot maintenance
during year 1.

Dimension sqg.ft./year

Source PM(L) & Contractor

Rame MSSI(I)

Description

Shop space reguired for O/1 maintenance
during year I.

Cimension sg.ft./year
Source PM(L) & Contractor
Name N(I)

Description

Number of eguipments in the Navy's inventory
system at the end of year I.

Dimension equip/year
Source PM(L)
Name NC(I)

Description

Number of copies of technical data to be distributed
and inventoried during vear I.

Dimension copies/year

Source PM(L)

Name NK

Description Total number of spare/repair items in the prime
eguipment.

Dimension Dimensionless

Source PM(L) & Contractor

Name NM

Description

Dimension
Source

Number of preventive maintenance types of the
prime eguipment.

Dimensionless

PM(L) & Contractor
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Name NN(I)

Description Prime equipment annual acceptance schedule.
Number of equipments acquired during year I.

Dimension equip/year

Source PMO & PM(L)

Name NOH(I)

Description

Prime egquipment overhaul schedule. Number of
eguipments scheduled to be overhauled during
year I.

Dimensicn equip/year

Source PMQ & PM(L)

Name NP

Description Hunber of rages per technical manual maintained
by Navy.

Dimension pages/copy

Source PM(L) & Contractoer

Nanme NPM(N)

Description Time between inspections of the Nth type of
preventive maintenance action.

Dimension hrs/action

Source PM(L) & Contractor

Name NPO(1)

Description Prime equipment phase out schedule. Number of
equipments scheduled to be phased out during
year I,

Dimension equip/year
PMO & PM(L)

Source
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Name
Description

NSNP
Total number of new National Stock Numbers (NSN)
to be issued on the prime equipment

Dimension NSN
Source PM(L) & Contractor
Name NSNS

Description

Total number of new National Stock Numbers (NSN)
to be issued on the peculiar Suppert & Test

equipments
Dimension NSN
Source PM(L) & Contractor
Name OBL )
Description Prime equipment overhaul maintenance labor time.
Dimension hrs/equip
Source PM({L) & Contractor
Name OHM
Description Prime equipment overhaul maintenance material cost.
Dimension $/equip
Source PM(L) & Contractor
Name OHT

Description

Prime equipment overhaul maintenance material
shipping rate.

Dimension $/equip

Source PM(L) & Contractor

Name oT

Description Prime equipment annual operating time,
Dimension hrs/equip/year

Source PMO
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NHame

Description

PMG(I)

Government project management costs incurred

during the Investment period in year I. This refers
to the technical and administrative planning,
organizing, directing, coordinating, controlling

and approval actions designed to accomplish overall
program objectives. Examples of these activities are
configuration management, cost/schedule managemenct,
data management, contract management, value eng:i-
neering, qualicy assurance, and integrated logistic
management,

Dimension S/year
Source PMO
Name PO

Description

Number of personnel required to operate a, prime
equipment.

Dimension personnel/equip
Source PM(L)
Name PSOS

Description

Floor space required for the operation of a
prime equipment.

Dimension sg.ft./equip
Source PM(L) § Contractor
Name PSS(I)

Description

Dimension
Source

Production supoort and services cost incurred

during the Investnent period of the life cycle cost.
These are the supportive costs incurred during

the production of the prime equipment. These

costs may include enqgineering, tacilities, production
tooling and testing egquipment, qQuality assurance,
overhead costs of general and administrative

expenses and contract fee. (NUTE: All or a portion

of these costs may be included in the prime eguip-
ment hardware acquisition cost. If so user should
be carefull not to double count the cost).

$/year

PMO
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Name
Description

PTE(I)

Production Test and Evaluation costs incurred

during Investment period in year 1. These costs
refer to Production Acceptance Test (PATE) and
Operation Acceptance Test (OTE). Production
Acceptance Tests are conducted on production items
produced early in the production run. Thev are
designed to assure that production egquipments con-
form to design specifications and performance regui-
rements when manufactured in accordance with produc-
tion specifications. Operational tests are concducted
by user personnel under the conditions of the opera-
tional tactical environment. They are designed to
determine the equipment operational effectiveness

and validate organization doctrine, tactics,-training
requirenents and logistic support.

Dimension §$/year
Source PMO
Name PTI(I)

Description

Number of instructors to receive initial training
during vear I.

Dimension student/year
Source PM(L)
Name PTM(I)

Description

Rumber of C/I maintenance personnel to receive
initial training during year 1I.

Dimension stugent/year
Source PM(L)
Name PTO(I)’

Description

Dimension
Source

Wumber of Operating personnel to receive initial
training during year I.

student/year

BPH(L)




Name
Description

PTP(I)
Number of depot maintenance personnel to receive
initial training during vear I.

Dimension student/year

Source PM(L)

Name QTY (K)

Description Number of guantities of Kth spare/repair item

Dimension quantity/item

Source PM(L)

Name R(K)

Description Mean Time Between Failur2s of the Kth spare/repair
item.

Dimension hrs/failure

Source PM(L)

Name RAM

Description

Cperator and O/ level maintenance personnel
att:rition rate.

Dimension ratio

Source PM(L)

Name RAP

Description Depot level maintenance personnel attrition rate.

Dimension tatio

Source PM(L)

Nane RDM

Description Technical data managenent costs for file mainte-
nance.

Dimension S/page/year

Source PM(L)

v
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Name RIE

Description Average National Stock Number (NSN) entry cost
into the supply system.

Dimension $/NSN

Source PM(L)

Name RIM

Description

Supply support management item retention and field
administration cost.

Dimension $/NSN

Source PM(L)

Name RO

Description Prime equipment operator pay rate.
Dimension $/hr/man

Source PM(L)

Name RPL

Description Packaging labor cost.
Dimension s/#

Source PM(L)

Name RPM

Description Packaging material cost.
Dimension S/t

Source PM(L)
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Name RSD

Description Depot maintenance personnel pay rate to repair
failed items.

Dimension $/hr/man

Source PM(L)

Name RSL

Description

0/1 maintenance personnel pay rate to remove
replace or repair failed items.

Dimension $/hr/man

Source PM(L) .
Name RSR

Description Average shipping Cost.

Dimension $/%

Source PM(L)

Name RSS (K)

Description

Fraction of failures repaired at the intermediate
maintenance level. This value lies inclusively
between "0" and "1". "0" refers to all depot revair
and 1 refers to all intermediate depot repair.

Dimension ratio

Source PM(L) & Contractor

Name RW(K)

Description Ratio of the shipping weight to the unpacked weight
of the Kth item.

Dimension ratio

Source PM(L) & Contractor
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Name
Description

STE(I)

Support & Test egquipment acgquisition costs
incurred during Investment period in year 1.
This refers to the Support & Test equipments
required to maintain andé care for the prime
equipment while not directlyv engaged in the
performance of its mission. This includes
vehicles, equipment and tools used to service
transport and hoist, repair, overhaul, assenmble,
disassemble, test, inspect or otherwise maintain
the mission equipment. This also includes the
software costs associated with the Support &
Test equipment.

Dimension $/year
Source PMO
Nane STEM

Description

support & Test equipment initial support rate.
Percent of S&TE acguisition cost

Dimension ratio

Source PM{L)

Name STES

Description Support & Test equipment recurring support cost.
Dimension $/Prime Equipment

Source PM(L)

Name w(K)

Description Unpacked weight of the Kth spare/repair item.
Dimension $/item

Source PM(L) & Contractor
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lame
Description

TERM
Termination cost and/or value of the prime
equipment,

Dimension $/equip

Source PM(L)

HName b 4

Description Total number of vears covered by the life cycle
cost analysis.

Dimension dimensionless

Source PMO




SAMPLE MNAVY WEAPONS CBS AND EQUATIOQNS E
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1 Reference: Life Cycle Cost Guide for Major Weapons Systems, 4
- Naval Weapons Support Activity, Engineering Management
Department, Cost Management Division, November 1977.




Appendix E
: SAMPLE Navy Weapons CBS and Equations
This appendix contains a listing of the sample cost breakdown

structure provided by the Navy for their weapons model. Following the CBS
is a detailed listing of each equation and each equation cost factor {(variable).
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pEVEVIVIVEY)
110000
111vov
112000
120uvvvu

-12100U

121100
121290
121300
14130V
121sv0
12i0v0
122000
122100
122200
124300
122310
122320
122330
122340
12240v

200000
210000
211000
212000
213000
214090
215000
21000y
217600
218V0v
219000
220000
221000
22200y
223000
2¢40QV
225000
220000
2270wy
220000
249000
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TuTau LIEE CiClLe

RESLANCE AU UEVelUPMenNT
Vallgation
Contractor
Government
Full Scale pevelopnment
contractor
frogram ikanagement
tngineering
Frototype naraware
Software
integration ana lestc
Oocumentaion
ewovernment
Project 4anfagement
Systems Engineering
system Test ana kvaluetion
Test Personnei ana lraining
Test Spares
lTest AGE/GSE/TE
[fest Facilitles
toreign Miilcary Sales dgenefic

INVESTMENT

Acguisition (Contractor;
Production Haraware
Peculiar support tgquigment
Training
Integration ana Test
Froqram vanagement
toccumentation
Tecnnical Surport
Inaustrial Facilities
Initial Spares and Repair rarts

Government
GFL/GEM
Common Support Fquipment
Training
System Test anc Evaluatzion
Froject “anagement
bocumnentation
(Uoerationals/sSite activation
Suvoly Introaduction
Transportation
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312000
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329000
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330000
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Jperational rersonnel (Crea)
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£Xgengasle otores
<~ytilities
Support
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Factory Repalir
Factory Rlw/FFEw
Factory weworx/Uvernaul
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gGovernment
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SupEort of Support cqguipanent
f'raining
Jpdates & 4o0aifications
Locumentation uiupdates
Software Upgates
System/Sub SystCem vcditications
Maintenance Facilities
Supply Support
replenishment Scares and «epair rarts
SuppPly Managemant
Depot Reworx/Uvernaul
[ranscortation
fransportation dnschedgulea
fransportation Scneduiea
Termination
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i. Hesearch anc Development: Clostis

Definition:

Researzh ancd developmen:t costs refer o a.l costs associated
th the research, deveiopmen:, test and evaluation of tae system/

equipment, Specifically, <his covers ail costs during the validazicn
and full scale develorment phase of the program. This categery includes
costs for engineering design, development, labrication, assemtly and tes:
cf engineering protctype models; initial system evalustion; andé asscci-
ated documentation., The costs incurred in <his categary terminate wizh
the satisfactory completion of the Initial Operational .es. and
Evaluation and Goverrmment's approval for Service use.

Cost Fermula:
RD = VC » FSD

where:

RD = Research and deveiopmen: czosts., (3)

o

VC = Validation costs. (3)

FSD = Full scale development costs. ($)




L.l vValllazion Zosts

Ceriaizicn

This sybcategory cefars <0 all costs associated with tae
savegorized as "Validation.” These efforts include valldation of

e b
nae

for<s

I
-
-

selactad sachnical apprcach and costs, zerforzance sredictions, schedules

and allitary requirements Yeing 2ade.
Cast Formmula:
TC = CV ~ GV
“here:
7C = Validation 2osts. (3)

/

TV = Contractor validation ccst. (3)

7

GV = Govermment validation csst. (3)
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2.1l Contracicr Validazion lost

Jelindition:

This elemen: includes that porzion of the validation zoss
incurred by private business while under coniract witil the Governmerns.

Jost Formula:
Y
CV = ) ADC(I)
I=1
where:
CV = Contractor validation ecst. ($)

ADC(I) = Contracior payments paid bty tbe Govermmen: iz coniracors
for the majcr weapon sys+em validatior effort during year I. (&7

-
-

Designator for a specific project year.

Y = Jusber of yeers in life cycle. (yrs.)
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+ 2.2 fTull Scale Develomment Costs ‘j

This subcategory refsrs %0 ali costs asscciated wizh <he ;
efforws categorized as "Ingineering Development” wizhin the Cepar<men: }
of the Navy. Engineering developments are :hose developmen: prograzs ]
being engineered f{or Service use, but whicia have not yet Seen agproved ‘
for procursment or operation. §

Cost Formuwla:

FSD = CFS + GFS

FSD = Tyll scale ievelopment costs. 73)
CF3 = Zoawracter full scale development 2csTts.

GFS = Goverrmen: full scale develcpment zosts. (3)
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1.27 Contractor Full Scale Development Costs

Jdefinizion:

The costs inciuded in thls subcategory shall be Limized o

the zsontractual full scale develomment costs. These include:
22100 Program Managemen:
1.21C2 Inginesring
1.2203 Prototype Eardware
1.2104 Software
1.2105 Integration and Test

1.2106 Documenzation

o adéition, <he overhead ccst of general and administrative

extenses ancd coniract Jee shall be inciuded.,
Cost Formuls:
CFS = QM + CE - PH + CS + CI + CD
Wwhere:

CFS = Ceontractor full scale development costs. (§)

M = Contracior full scale developmen: Program management 2983, (3)

CE = Contractor engineering cost. ($)
PY = Contractor prototype hardware cost. (3)
CS = Contractor softiware develcpment cost. ($)

CI = Contractor integration and test cost. ($)

CD = Contractor full scalie development documentation ecst.




-.éli  Program Management CoST

cefiaizicn:

This eiemeny refers <c “he sechnical and admindistrative
slanning, organizing, directing, ccordinating, contrclling ané aporaval
actions designed <o accomplisk overall program objectives during
the full scale development phase of the equipmens 1ifa sycle. Zxamp
of +hese acxivities are configuration management, cost/schedule
Janagement, data assurance and integrated logistics support managesmer<

Cost Formula:
3
M = ool dp
I=1

where:

24 = Contracsier Jull scale develctment Drcgral lanagemen<t

~

ccst. (3

OCPM(I) = Contracicr rayments taid By the Zovermment o

sontractors for Drogram zsnagement Jjuring year I for tne full scale
development efforw. (§/yr)

I = Designator fcr a specifi:z sroject year.

? = Number of years in life cycle. (yrs)

[N




1.212 Ingineering Cos:

Definition:

’ This element refers %o all engineering efforts asscciated wish
the system/equipment design and developmenti. Specifically, this includes
the cost of systems engineering and integration, design engineering
(electrical, mecharical, drafiing, etc.), design suppors (reliabilisy,
zaintaingblility, human factors engineering ard safety, value engineering,
zicroelectronics ), and the redesign or formulation of engineering changes,
I+ includes the cost of direct labor, materials, overhead and other direct
2osts whick zust be incurred during the engineering orocess.

Cost Formula:
Y .
CE = DCE(Z)
I=]
where:
C3 » Contractor engineering cost ($)

DCE(I) = Ccntractor payments paid by the Goverrmeni <0 contraciors
for engineering during year I for the full scale development effor:t. (S$/yr)

I = Designator for a specific project year.

Y = Number of years in life cycle. (yrs)




1.213 Prozotype Hardware Cost

Definition:

This element refers o the fabrication and assembly of S22
scale development: prototype models in support of the engineering jesizm
activity. Specifically, this includes the cost of direct labor, materials
and overhead associated with material procurement and handling in suppers
of manufacturing, fabrication, assembly, system integration, and checikcu=.

Cost Formula:

PH = é DCH(I)
where: .
PH = Contractor prototype hardware coss. (§)
DCE(I) = Contractor payments jaid 2Dy the Goveranmen:t o
centractors for prototype hardware Jduring year I for the full scale
development effor+. (3/yr)

I = Designator Sor a specific project year,’

Y = Number of years in life cycle. (yrs)

et Dz




.
—— e ewmd g - TR R e e

ot AR

|

1
I

’,_.

o]

1.224 Software Cos:

Definition:

This element refers tc the effors associated with the develcp-
aent of computer software., Cost of computer time is aiso contained zerein,

Cost Formula:

¥
cs = _ DCS(I) )
3
where:

CS = Contractor sofiware development cost. (§)

DCS(1I) = Contractor payments paid by the Covernment ¢ 2ontrectors
for development of sof+ware during year I Zor the full scale developmen:
affort. (3/yr)

I = Degignator for a specific project year,

Y = Number of years in life cycle. (yTs)

E-13




1.2l5 Integraticn and Ta2s1 Cost

Pefinitien:

This slement includes the 208t of intagrating the subsyszecs
into a completa weapon system. It also includes that por<ion of <he <as=
cost incurred by srivate bhusiness while under contract with she Govermmens, ;
Tast cost refers o those costs which are incurred in suppor: of <he Jovern- :
nent testing ( TSCE/OPEVAL), during the full scale development phase =f
the equipment lif's cycle.

cost Formula:

v
cl s IX DCTE(I)
=51

- Where:
¢I1 = Contractor integration and test cost. (3) A
DCTE(I) = Contractor sayments paid by the Government =2
contractors for integrating and <esting <he weapon system during year C
for %he full scale development effors. (3/7r)

I = Cesignator focr a specific project year,

. Y = Number of years in life cycle. (yrs)
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.26 Documentation Cos=

Definition:

The documentation element refers 2o all deliverable data
acquired during Full Scale Development. The cost includes the effors
for acquiring, writing, assembling, reformatiing, production, packaging
and shipping the following:

a, IEgineering Data - Engineering drawings, associated
lists, specifications, and other documentation required by <he Gove
ernment. Additionelly, all plans, procedures, reporis and documenta-
tion pertaining to systems, subsystems, component engineering, and
testing.

b. Support Data - Data items required by <the Govermumen:
<0 develop and acquire the Support System. This includes mainienance
va, provisioning data and lists, suppor< and tes:t equipment data

and lists, logistics suppor: plans and progress reporss, technical
publications requirements data, training pian data and transporsatice
and handling data, etc..

.G. Management Data - Data i{iems necessary {cr zonfigura<ion
management, cost, schedule, contractual data management, programs
zanagement, etc., required by Government.

Cost Formula
Y

o= vV Dped(I)

=
Where:

CD = Contractor full scale development documenzation gosi.

DCD(I) = Contractor payments paid by the Government 0
contractors for documentation during vear I for the full scale
developmen: effort. ($/yr)

I = Designator for a specific project year.

Y = Number of years in life cycle. (yrs)

Attt
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222 Goveramen: Tull Scale Develorment o513

Definision:

The costs included in :his subcategeory include:

1.22C1 Project Manageament
1.2202 Systems Ingineering
1.2203 System Test and Zvaluaticn

1.2204 Foreign Military Sales Benefit

Cost Formula:
GFS = ™M + SE » ST » IMS
¥here:

GF3 = Gevermment Jull scaie Zevelorment 22s5t3.

—~

A = Govermment full scale develsrment 70/ ect. Zanagemens
cost, (3)

SE = Governanens.systems engineering cost, (3.

STF = Goverrment Jull scale development system test and
evaluation ..ta. ($)

FMS « Foreign military sales henefis. (§)

E
E
]




—d

<.22. Project Management Cost

Definition:

This eiement >efars <o the technical and administ>ative

slanning, organicing, directing, coordinrating, controlling, and epproval

actions designed tc accomplish overall program objec+ives during the
full scale development phase of the equipment life cycle, Exarples

ef these activities are configuration management, cost/schedule manage-
ment, ta assurance and integrated logistics support mamagement.

Cost Formula:

Y
M™M= Y 2GRM(I)
151 ,

where:

M = Government full scale development roject Tanagemens

.

DGPM(I) = Governmen: expenditures during year I for project
managemen: for the full scals development effor=. ($/yr)

-4

= Designator for a specific project year.

¥ = Number of years iz life cycle. (yTs)
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Systems Tgineering -os:
Sefinizion:

The systems sngineering alement refars g ke tecinical ang
management efforws of directing and controlliing 3 zotaily Integrated
engineering affors of a system program. This siement encompasses tle
system engineering effor~ <0 deflne <he system and zhe integrated plan-
ning and control of <he technical program effortis of design engineering,
log‘st-:s engineearing, special:y engineering, osraduczion eng'“eerir

d integrated test pianning, This alement Includes Sut Iis net limized

.o' <he system engineering erfor< <0 transform an cperaticnal need =
statement of deficiency into a description of system requirements and
a Jerterred system configuration; the logistics engineering effsr: <o
define, optimize and integrate the logilstics suppcer~ considerations
into the mainstream engineering effors to Lnsure the devalopment an
sroduction of a supportable and zost effective weapon system; axnd <le
echnical plamning and contrel offcrw for planning, mon.:ori.
neasuring, evaluating, direc<ing and replaming the management of <le
ectnical orogram. It exciudes the actual design engineering, and
production angineering directly related 1o the “rﬁduc *3 QT serviczes

of a deliverable end ivem. ZIxamplas of system engizeering offcrss
include:

a. JSystem definiticn, cverail system design, desizn
integzity analys*s, system optimizaticn, system/cos< nffectiv-nnss
ana_ysis, and ‘intrasystem and intarsystem compatibilisy assurance, 21t2.,
the integration and balancing of reiiability, maintainabilizy, sro-
duecibilicy, safety, and survivabilisy; human factors, personnel and
training crogram requirements, securiiy requirements, configuraticn
{dentifization and conirel, quality assurance prTogram, value =ug-“eeri:g,
preparation of equipment and component cerformance specificaiicrs,
design of test and demonstration dlans;

b. Support synthesis, design Iimpact projecticns, life
cycle ‘cost factors, time faczors, tradeoff znalysis, logistics desigzm
appraisal, use studies, suppors func*ion requirements identiflicazicn,
repair level determination, <ask anaiysis, standardizatiocn review,
logistics requirements identification, logistics suppors verificasicn,
and the preparation and updating =f ke -ogist‘cs suppers olan, the
maintenance plan, facilities planning (cperazional and zainterarnce),
<he transpor+-ation and handiing plan, 2t2., and:

2. Preparaticn of <he Systems Inginearing Managenen: Plan
(SEMP ), speaxiflcation :ree, progran Tisk analysis, system zest slamning,
decision zcntrol process, technical jperisrzance neasurexent, sechnizal
reviews, subcontractor/vendsr reviews, work authorizaticn, technizal
docunenzatisn control, eto.




Jos< Formulia:

SE =

[ <

DCSE(I)

»
-

1

where:

DCSE(I) = Government expendiiures during year I for systems

engineering for the full scals development effor:. (3/yr)
I = Designator for a speciflic project year.

Y = Number of years in life cycle. (yrs)

' SE = Government systems engineering csost. ()

1 £-19
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~.223 Syswem Tes~ and :zvaluazion ’3s=s

sefinizion:

Systen zest and evaluazicn ccsts refer <0 those ¢osts whizz
are incurred with the Navy Sor sesting and evaluation {TECH/CPEVAL
of <he protctype system during <he full scale develovmen< Dnase. The
costs included in this subcategory include:

1.22031 Test Perscnnel and Training
1.22032 Tast Spares

1.22C55 Test AGE/G3E/TZ

1.22034 Test Facilities
Cost Formuila:
SIE=TP+785«7Z~7F

Wher

.
.

-

SIZ = Govermment full scale development system =est and
evaluation costs. (3)

TP = Govermmen: test Dersommel and training eost. ()
TS = Govermmen: *%est spsrss 2osT. . 3)

TE = Government test 2quipment 2osts. (§)

TF = Govermmen: zest facilitlas acsz, (3)

»%s;
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1.2231  Test Perscnnel apd Training Sost

This element refers to Governzent axpenditures necessary 3

insure that trained personnel are available to sonduct tesis and evaluate
<ne prototype during full scale development. It includes tha pay %
ailowance and travel expenses, *he course fees and traiping facilizies
provijed by the Government.

Cost Formula:

- o\ -

Y
TP= Al mm ?)

r~

u
-

3
o
)

TP = Govermment: &8st persornel and iraining ccst. (3)

7

DGIT(I) = Govermmen: expendituree during year I for test
dsersormel and :treining cost for the f:ll scale development effor~, [3/y7)

I = Designator for a specific project rear,

¥ = Number of yeess in life cycle. ‘yrs)

.21
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1.2232 Tast Spares Cos<

Défipniticn:

This element refers <o <he spare equizments, modu.es, suz-
assemplies and components used for maintenance replacement jurposes in
end ivems of the prototype equipment. ts purposge is *o provide zhe
naecessary items <0 insure operation of the prototype systex during
she %est and evaluation period.

cost fermula: - ;

P4
IS = xTsiy
I=1l
*hers:

7S = overmmen: test spares o0st. (3)

DCTS(I) = Govermmen+* expenditures during ryear I Jzr <ess

spares for the full scale develcpment effcr=. (3/77)

I = Cesignater for a specilis project year.

-

Y = Number of years in 1ife zycle

.
N
S
17
-
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<.2232 ~est AGE/GSE/'TE Zost

Definizion:

This element is for the costs of Aerospace Ground Zguipment
{AGE), Ground Supper< Zquipment (GSE), and Test Equipment {TE) used for
LT

testing and evaiuation o the Drototype system during the full scals
deveiopment thase.

cost Formala:
AL

Y

T = .Z oCT(1)
PN

TEZ = Government test equipment costs. ()

SCT{I) = Covermmen: expenditures during vear I far AGE/GSE/TT

used Iin support of the Test & Ivaluaticn progranm during the il scale
development thase. (S/yr)

r
-

Designator for 2 specilis prcject year.

7 = Nuzmber of years in 1ife cycle. {yrs)




1.2234 Tast Tacilities Cos

Jefini<ion:

T™his element rafers o Jovernment costs Ior test size
activation/deactivation during full scale ievelcrment Test & Ivaluazion
program in year I. This refers to -he costs {or test size m:odifizazizn,
transportation and installation 9f the prototype models at <he -es:
site, test site operation, restoration and facilities leased or
govermment facilities used during Test % Zvaluaticn progran.

Cost Formmula:
p
™= ¥ ooTA(I)
=1
where:

. TF a2 Govermment itest Sacilizies aoss. (3)

DGTA(I) = Govermzent sosts for tes: sise activatiasn/iesc:ivazisn
during full scale development Tast % Zvaluation srogram in Jear 2. (3/7/7)

I = Jesigrator for a specific groject year,

Y = Number of years in 1lil2 cycle. (rrs)

E-24
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2.2 4 Toreign Military Sales Senefit

Definiticn:

This element refers to the co0st benefiis realized by <he cvernmens

Pre-

due <c the sale of previously develicped weapen systems it foreign counsTies.

Jdoneys received from these sales Tay be used by the Govermmen: to help defrey
the R&D cos? of the major weapon System under analysis.

Cost benefits may de realized by the foreign military sales cf zhe
weapon Ssystem under analysis during <he production phase. This is caused
oy the lower unit production costs achieved by the manufacturing of larger
guantities, :

cost Formula:

p4 -
S = ) mM(I)
I=1
where: . .
FMS = Foreign mili<ary sales benefiz. ($)
™M(I) = loneys received by she Government fram the foreign

ailiztary sales of previously developed weapon systems, ¢ defray “he 3&D
cost of the major weapen system.

-

= Designator for a specific project year.

o<-

= Number of years in life cyclie. (yTs)

[y




2. Investment Costs

Definiticn:

Investment costs refer <o all costs associated wita <he preducsicn
of system/equipments. This category includes costs {Or management; za-
terials, faricaticn, assembly, and test of the producticn umiss; inizial
logistics support requiraments (e.g., spare provisioning, suppor= squirmen:
and tools, %technical publications, indtial training, facilizy const-v."‘ on,
etc.) and installation and checkout of the system/equipment for speraticna
use. The costs incurred in *his category terminates with she satisfactory
turnover of an operaticnally usable system tc the ui..z ccmmand or

organization.
Cost Formula:
N=4AQ+G0
whers:
IN = Investment costs. (3)
AQ = Acquisision sosts. (3)

\

GO = Govermmert investment costs. (3)

E.26




Acquisition Costs

Definition:

The costs included in <his subcategory include:
2.11 Procduction Hardware
2.12 Peculiar Support Equipment
2.13 Training
2.14 Integration and Test
2.15 Program Management
2.16 Documentaticn
2.17 Technical Suppore
2.18 Industrial Facilities
2.19 Initial Spares and Repair Parts

In addition, the overhead 20st of ganeral and administrazive

expenses and contract fee snall be included,

Cost Formla:

AQ = APY + PSE + AT + AI + APM + ADQ + ATS + AIT + ASAP

where:

AG = Acquisistion costs. (§)

APH = Acquisition production hardware cost. ($)

PSE = Acquisiticn peculiar support equipment cost. (§)
AT = Acquisition training cost. (§)

Al = Acquisition integration and test cost. ($)

APM = Acquisition program manzgement cost. (S)

ADQ = Acquisition documentation cost. ($)

ATS = Acquisition technical support cost. (3§)

AIF = Acquisition industrial facilivies cosz. (§)

ASPP = Acquisition initial spares and repair pars cos:, (S)

E-27




2.1 Praduction Hardware Cost

Defini<ion:
This cost slemen: includes '*cse :roauc:i 30s<s incuzred by
a private business while under contrac® with <he Federal Govermzen:, thes

oceur #ith each unit produced. These costs ‘end <0 be subjec < 3 Learning
qurve concept in which the cest per unit decreases as quantizy increases.
Appendix 1 presents theory of the learning curve concept.

Costs included in this eiemen- are:

Marnufacturing - Direct labor, cverhead and other iirec< znarges
{ncurred during the ?agr-ca tion, 3rocessing, subassembly, {inal assembly
Teworking, modificdtion and iastallatiorn of zarts amd equipment 5 an end
item of equirment.

Production Matarial - All the purchased equipment and pa=<s,
subcontracted iiems and other material that is used Ia <he produc<icn =7
the prime mission equipment. It includes, 3ut is not lizited <o, maw and
processed aaterial, carvs, components, assemblies, and small <cols and

suppiies which may be consumed iz normal use during the nanufac=uring »rocess.

chased Iguipment and Parts - The cost of zanufac+ured and
assembled items, usually procured {rom outside scurces by <he conirac:sr.
Purchased equipment usually costs in excess of 3100 per unit and exhibiss
a wide range of complexity. It i{s usually termed off=the-gnelfl eguipnen:
and consists of, for example, hatteries, tors, generators, ais cendizicne
ing equipment, hydraulic pumps and instTuments, Purshased zarss are iisz-
tinguished from purchased equipment by cost and zcmplexisy. Usually,
purchased pa>ts 208t under 3100 zer unit and are essentially standard,
of f«the-shelf hardware ilems

Subcontracted Itams - The cost of parts, compeonents, andé
assemblies produced by manuracturers other zhan <he crime contracter in
accordance with the prime contracter's design, specif.ca ions or direcicnms.
It does not include equipment hought off-the-shelf. It does incluce
the cost of transportation or shipment if itemized oy the subconirac=<or.

Other Material - All the Maw and semifabricated aazerial,
intercompany transters and cther naterial used in the sroduccicn of che
equipnment.

Susta&g&gg ggs}neer$§5 - All engi=eering serformed after guantizy
production star=s Ia inciuded in this element. This #ill {nclude suck ‘tems
as maintalinability-reliability engineering, maintenance engineering, val:e

angineering, and production engineering., It also includes redesign, eval-
uation, and other sustaining efforts of <he engineering functica.

Qualit y Control and Inspec+tion - This includes such <asks as
recelving inspection, in-process and final inspection of ools, rar<s,
subassemblies and ccmplete assemblies. Juality Control is <hat fineticn
of management relative <o all procedures, iaspectisns, examinasions, and
tests required during procurement, sroduction, receipt, storage, and
igsue that are necessary %0 provide the user with an iltem of <he required
q lisy.

E.23
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(Continued)

Cost Formula:

Y

APH=Z PH(1)

=]

where:

APH = Acquisitfon production hardware cost. ($)

PH(i) = Production hardware costs during year [. ($/YR)
| = Designator for a specific project year.

Y = Number of years in life cycle. (YRS)

E-29
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2,12 Peculiar SurTors Iguirzmenzt oSt

Definizion:

This element refers o ke 29sts for Crganizaticnal lewel,
Interzediate lavel, Prize Intermediate \aintenance sctivisy level, and
depot level supror and <est equizments, iacluding costis {or desizm,
material, fabrication, ooling, and unis tast for all the items, Alsc
included are +he zaterials and services involved with <he imszailazion of
the support and tes: 2quipments.

The support and test eguigment reflers $o the equipment, includ-
ing tools, re=quired to 2aintain and care for the system &r sor<icns cf
the system while not directly engaged in the jerformance of iis missice,
and which have application peculiar <5 a given defense material itam,
This includes, vehicles, equipment, and tcols used o service, sranspors
and hoist, repair, overaaul, assemble, disassemble, test, instect, cor
othervise maintain the aission equipment.

Cost Formula:

¥t o .
pSE = * V' NSE (I,C) * CSE (C)
I=1 71 , :
where: )

PSE = Acquisition peculiar suppors equipmens ccst. (3)

NSE (I,C) = Total population of suppor: equirments of type C during :
year I. (equipments/yv) :

CSE (C) = Acquisiticn cost of suppers equipment *ype C. ($/equirzent) .
I = Designator for a specilic project year.

Y = Number of years in life cycle. (r=s)

i
|
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.12 Trai:ing,Cos:

cefinition:

This element refers tc factory training provided by contracticrs
a2+ their facilities to qualify an initial cacre of skilied perscrmel 0:
(1) sperate and maintain the weapon system when cperaticnally deployed
or {2) initially man the Navy Department's weapon system related courses.
This includes ell efforts associated wizh the design, development, exd

production of training equipment as well as the execution of <raining
services,

ESEEEEEEE -~ refers %o those distinciive end items of <raining
equipment Tequirec to meet speciflic training objectives., This element
includes: for example, operational trainers (i.e., simulators), main-
tenance trainers, and other items such as cutaways, mockups, and models.

Servizes - refars to sarvices, devices, accessories, anc aids
necessary 0 accomplisn the objectives of training., This includes; foo
exarple, +raining plans, training aids, tresining course materials, new
equipment training, etc.

— e oeme wud O N B W e

- Cost Tormula:

Y
P AT = ) CTE(I) + CTS(I) §
=1

) AT = Acquisition training cost. (S) ' :
. CTE(I) = Cost of contractor training equipment in year I. {$/yT)

CTS(I) = Cost of contracter training services in year I, (3/yT

~.

-

I = Designator for a specific project year,

Y = Number of years in 1-.fe cycle. (yrs)

4
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2.14 In;g;gg;icn and Tes< Cost

Definition:

This elemen: refers to the 2ffor< of <echnical and funetiznal
activities assoclated witk the design, deveiopment, and productien =7
mating surfaces, structures, squipments, parts, and zaterials required
to assemble the Zajor subsystems into a major weapon system as 3 whola.

Integration and test includes all offcr< associlated with:

a. The development of engireering laycuts, deterzinatiscn =27
overall design zharacteristics, and determination of reguirements =7
design review. .

B. The gset up, comduct and review of testing assembled
components or subsystems prior ¢ iastallation.

-

¢. The detailed prcduction desigm.

d. Inspection activities related 0 receiving, fac:s

and
vendor liaisen.
e. Design mainterance offor-,
f. Quality slanning and control.
. Z. Tooling {plamning, design and fabricasion)
h. Administrative engineering.
i. The joining or mating and final assemtly 27 level 3 equiccen
elements %o form a complete drime mission equipment 7hen the eoffors Is r
performed at the manufacturing facility.

J. The conduct of production acceptance <esting. )

Cost Formula:

e
AL = ) CIX(I)
Il

where:

Al = Acquisition integration and <est ecst. ($)

CIT(I) = Contracstor payments jaid by the Gevermment during
1 for integraticn and test of <he ccmplete weapon sys<em. .3/

-

: = Degignator {or a specific project Jyear,

¥ s Number of years in lifa cycle. .yTs,
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2.5 Progran Mazagemen: Cass

Jefiniticon:

This element refers ¢ the technical ané administirative slaming,
srganizing, directing, ccordinating, ccnirolling, and apprevel acticns
desigmed <0 accomplisk cverall frogram otjeciives during the invesixzens
phase of the equipment 1ife cycle. ZIxanmples of these activities are
configuration management, cost/schedule management®, dalz Zanagement,
¢sniract zZansgement, liaison, value engineering, quality assurance and
integrated logistics support management.

Cost Formula: .
p4
APM = CIM(I)
I=1
where:
APM = Acquisition progrean maragement cost. | $/yT)

CPM(I) = Contractor jpaymen:s peid by the Govermment during veer I
for sregram management of the producsion uwaizs. (3/yr)

I 2 Designator for a specifiz trcject year,

Y = Number of years in life cyele. {yrs)




2..6 Documentation -Cost

Cefini+tion:

The data elemen: refers =o al- dellverable data acquired iuring
the iavestzent Shase wmhich Is required <o be listed 2n 2 OD Forz l.23.
The data requirements will 2ormally bSe selectied {rom <he depar=xenza’ or
agency Authorized Jata List. It includes the effor: for acquiring,
writing, assembiing, reformatiing, reproduction, zackaging and shizping.
It includes the follcwing items:

a. Technicai Publications

5. Engineering Data

¢. Management Data

4. Support Data .

Technical Publications - This slemen? refers <o thcse handbecks,

technical zanua.s, technica.. orders, <echnical data sheets, etz., required
by the Govermment, '

%.neering Jata « The engineering data element refers <o tnhcse
engineering 2gs, associated lists, specifications, and stker docuzen-
tation required by the Government., This element includes all plans,
procedures, repor=s ard documentation pertaining to systems, subsystems,

and components engineering and testing.

ement Data - The management data element refers <o these
data items necessary for configuration Zanagemen?®, cost, schedule, con-
tractual data management, programs Tanagement, etc., required by ke
Government.,

Support Data - The support data element refers %o those jaza
tems required by whe Govermment <c develop and acquire %he Suppers
System. Thais includes maintenance data, provisiocning data and lists,
suppor: and test equipment data and lists, logistics suppors plans and
progress reports, technical publicaticns requiremenis data, raining
plarming data and transportation and handling dazta, etec.

Cogt Formula:

oo ¥
izl

whers:

ADO = Acquisition documentation cost. [ 3)

4

£25
~,
Ry

AD(I) = Dccumentation acquisition cost iduring year -
I = Designator for a specific prolect year,

7 = Number of years in life :ycle. (yrs)
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2.7 Technical Stpport (ost

Definition:

This element refers 0 tnose c¢osts whick are incurred In suppers
cf GCovermmen: testing (PATE and OTE) during the investiment rhase of the
equipmer: life cycle.

Prcduction Acceptance Test and Evaluztion (PATE) Supper: - The
production accertance tests are copducted on freduciion Liems procuced
early in the production mun (generally identified as the "ini<ial zroduc-
tion mun"). They are desizned tc sssude that production sysiems erd
equimment conform to design specifications and performance requirements
when manufactured in accordance with production specificatizns arnd
quartity productior processes,

Operaticnal Test and Zvaluation (CTE) Support - User Operazicnal
Tests and sva.ustion (CLZ) aTe Jasts geners_ y sonducied by user Ddersonne.

(milizary unit(s)) wmder conditions of operstional tactiizal enviranmen:s.

-

They are designed tc determine the systen/eguirzment operstiona’ effectivezess
and validate orga.n..za*ion doctrine, zactics, basis cf issue, training
requir t8 and logistics support.

Cost Formula:
Y

= ). Csu(I)
I=1

where: -

ATS = Acquisitior technical suppor: cosi. ($)

CSU(I) = Govermment payments %0 coniraciors fcr technical suppers
during year I of the investment phase. ($/yr)

I = Designator for a specilic project year.

¥ = Number of years in 1life cycle. {(yvs)
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2.13 Industrial Tacilities Tost

cefinition:

The industrial facilities element refers tc tbe construciion,
conversion, or expansion of facllities for preduction, inventory, and
sontractor depot maintenance -~equired 5y one or more suppilers lor <he
specific system. This element includes; fcor example, aquipmens acgui-
sition, or zodermization, where applicapia, and maintenance of <he 2bcve
facilities or equipment.

Censtruction/sonversion/expansion - refers o tie real estate
and preparaticn of 3system pecu.iar facilities for producticn, iaveatlcry,
depot salintenance, and other related actiivities,

Eﬂgt acﬁsi‘.ion or modarnization - refers <o greducilion
equipment acquisition, 30qQe ation, or sransieral of equirment “or ke
particular system. (Per<ains primarily =0 goverzment owrned and leased
equipment 'mder facilities contract.)

Vaintenance (industrial facilizies) - refers <o the mainzenance, _
preserraticn, Tepal> o ustrial racilizlies and equirment.

.Cost Formla:
b4
ATF = ) CIF(I)
Isl
where:
AIF = Acquisition industiral Jacilities cost. (3}

CIF(I) = Govermment pajments to sontractors Sor industrial
facilities during year I. (3/yr)

I = Cesignator for a specifi: project year,

Y = Number of 7ears iz life cycla. (77T8)

it woch
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The initia’l spares and repair parts element refers o the Indiziel
orovisioning of modules, assemblies, and spare components ic be used for
intenance replacemenz purposes in end Items of equipment and for repeir cf
end items. IS purpose is ¢ provide the necessary items o cperate and
3ainzaiz the equipment until <he suPPLy systex comes intc rcutine spereticn.
quantizative requirements for initial spere and repair paris are determined

whrough logistics suppor: analysis, and ere besed on the Systex 5:i0¢k
Requirement and the Total Allowance Quanticy.

wost Formula:

D 4
& .. . .
ASRP, = NN(I) * CSPS + S3(I; for ship syszems
|8.2
v
- - ~ - - .\ - -
ASRP, = NB(I) * CSPE2 - S5(I; for aircrel systems
I=l
where:

ASRP, = Acquisition initial spare and repalr paris cost
ship systeams.

Yy
[$)
L3 ]

ASRP, = Acquisition Initial spare and repeir parts cost for
ireraft systems
- e - 4 .

NN(I) = Number of weapon systems introduced inis inveniery
during year I. {systems/yr)

CSPS = Cost of initial spares and repair pezis per ship
system., ($/systen) )

SS(I) s Cast of system stock for year I. (S

-

NB(I) = Number of newly introduced bases supperiing alirsrels
during year I. (bases) .

CSP2 = Cost of initial spares and ~epair per<s per aircrafls
supporting base. ($/vase)

2 = Designator for a specific projecty year,

Y = ludber of years in life cycle. (yrs)

e




2.2 Scvermxent Costs - '

The costs included in <his subcategory inciude: -
2.21 Grz/GFM : 3
2.22 Ccmmon Support Zquipment ) y
2.23 Training ‘ ¥
2.24 System Tess: aﬁd Evaluation ’

2.25 ?Project llanagement
2.26 Documentation :2
2.27 3ite Acziivation
2.28 Supply Introduction
2.29 Transportation
Zest Formula:
GO = GFE + GSE«+ GT « GTZ » CPM - GD - 508A - 537 - TR
Yners:
GO = Goverament investimen: costs. ($) |
GFE = GFE/GFM cost. (3) .
GSE = Governmen:t ccmmon supper: aquirmen: sost. ($)

GT » Govermment :raining zost. (3)

* GTZ = Sovernmen: system <est and evaliazion asst.

3P = Covermment: »roject 3anagemens :ost. (3)

~

GD = Goverruent dccumenzation cast. (3

GOSA = Gcvernment site activatien ces=s. [3)

’

GSI = Governmment suppiy iat>oduction zosz. ($)

-y

GTR = Covernment :ranspercation 2ost. 3
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} I 2.2. GFE/GFM Cos: !
! B Jefinizion:
] I This element refers <o the cost of material ancd equirpmen:
L suppiied by ithe Governmen: ot the coniractor{s) in the produc:zior of an
% end izem of equipment.
Y
L l Cost Formula:
j l GFE = 3 NN(I) * GF
I=)
‘ ‘ l where:
. GFE = GFE/GFM cost. ($) )
. ] NN(I) = Number of weapon systems inwroduced inzo Izventory during
; year I. (systems/y=)
: l GF = Cost of GFE/GFM per weapon system. ($/wespon systez,
~ I = Designator for a specific project yeer.
‘. l Y = Number of years in life cycle. (yrs) ‘\
E
P
v
i B
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2.22 Common Support Zaquipment Cos:in\‘"\»\_,,_;_. -
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Jefiniticn:

This element refers to the cost of those items required %o suppors o
and naintain the weapon system or portions of the system while not directly
engaged 1o the performance of {ts aission, and which are resgently in <he
OCD inventory for support of other gystems, This slement {nclucdes all . 4
effart required to assure availability of this equimant for support of ihe .
sarticular weapon system. It also includes <ne acquisition of addisicmal

- quantities of these equipments If caused by the introduction of <he weapon
systam into operatiocnal service. . ] - g

This element shculd include all requirements at organizational/ ’ 4
intermediate arnd depot lavels of zaintenance. }

Cost Formmula:

¥
GSE = |  ASE(I) + AQSE(I)
51
*here: . . _ ,

GSE = Government common Suppors equipzment cost. ($)

ASE(I) = Government expenditures in year I %o make common suppors
aquizment availaole for support of she weapon sysiem. (3/7r)

AGSE(I) = Government expendisures in year I for she acquisisicn
of cogmen support equipment. ($/yr)

I = Designator for a specific project yesr,
Y = Number of years in life cycle. (yrs)

E-40
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2.22 Traizing lost

Definition:

This element refers to training services, devices, accesscries,
aids, equipment, and paris used tc facilitate Iastruction through whieon
Dersompel will acquire sufficient concepts, skills, and aptitudes =c

operate ard maintain the system with maximus efficiency. This element

© oo . _includes all effor~ assoclated with tae design, develcpment, and pro-

duction -of training equipment as well as zhe execution of training services.

The cost included im this element are:

e

Equipment T
Services
Facilities

gggéggé?t - refers w0 those distinciive end items of <raining
equipment required o meet specific training objectives., This alement
includes: cperational irainers, zaintenance irziners and cstiher items such
as cutaways, Dockups, and models.

Services - refers 4o services, devices, accessories, and aids
ACRL AL
necessary to accomplish the objectives of training, This element Iincludes:

training plans, treining alds, training course materiels, new equirmen:
training, ete.

.Facilities - refers to that special const—uztion necessazy o

accomplish the objectives of sreining, (Primarily, the brisk-and-mcriar-
%ype facility constructed solely for the training mission.)

Cost Formmla:
GT = Ef TRE{I) + TRS(I) +» TRF(I)
=]

where:
GT = Government training cost. ($)

TRE(I) » Govermment expenditures in year I for iraining equipmen:.

(8/yr)

TRS(I) = Govermumen: expenditures in year I for training services,
($/7r)

TRF(I) = Govermmen: expenditures in year I feor training facilities,
(8/yr)

I = Designator for a specific project yea-,

Y = Number of years ir life cycle. (yTs)




2.2& System Test and Tvaluation Ccst

cefinisi

This element refers to costs which are incurred for Prsduction
Acceptance Test and Zvaluation {PATE) and Operational Test and ZIvaluaticn
(QT=), PATE are conducted on production liems produced sarly ia she
preducticn mun., They are designed to assurs that producsion aquirments
conform %o design specifications and performance requirements ¥hen zanue
factured in accordance with production specifications. Cperaticnal <ests
are coaducted by user personnel under <the conditions of <he tactical
anvironment. They are designed to determine the equipment operational

effactiveness and validate organization doctrine, tacties, <raining
requirements and logistics support.

Cost Formula:

GTZ = Government system test and evaluatisn 29s%. ()
STE(I) = Test and evaluation costs incurred in yesr I, ($/yr)
T a2 Designator for a specific project year.

Y = Number of years in 1life cycle. (yrs)

|




2.25 Project Managemen: Ccst

Definition: f
R

This element refers to the technical and adeinistrative plamming,
organizing, directing, cocrdinating, conirclling and approvel actions
designed to accomplish overall program objectives. Examples of these
activities are configuration xmanagemer:, costi/schedule managemen:,
data managemert, CORIIfCT Ranagement, value engineering, Juasity
assurance, and invegrated logistics managemens,

Cost Formula:

- 14
GRM = ) BG(I)
=1 .
- where:

GP{ = Govermmen: project management cost, (3)

PMG(I) = Governmment project Denagement cost incurred during
vyear I. (3/y>)

.

ek et e oems Gum B TR D S e

I = Designater for a speciflic project year.

Y = Number of years in life cycle. (yrs)
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Z.26 Zocumentation Cost

Definition:

This elemant refers to the costs 0 the Govermment for storing,

raproducing, packaging and shipping techinical and managerial data.

Cost Formla:
Y
@ = ) 3c(I)
Ial
where:

@ = Goverrment documentation cost. (8)

DC(I) = Gover:ﬁant expenditures in year I for storing, reproduc-
ing, packaging and shipping technical and maragerial data. ($/yr)

-

I = Deglignator Jor a specific project year.

Y = Number of years in 1ife cycle. (y=s)

E-.44
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2.27 Operational/Site Activation Costs

Definition:

This element refers to the real estate, construction, con-
version utilities, and equipment to provide all facilities recuired to house,
service, and launch prime mission equipment. |t also includes contractor
support. )

Cost Formula:
Y

GOSA = Z Fos(1)

=)

where:

GOSA = Government site activation costs. ($)

FOS{!) = Government expenditures in year | for operational/site
activation costs. ($/YR)

| = Designator for a specific project year.

Y = Number of years in life cycle. {YRS)

E-45
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2.28 3upply Introduction Cost
cefinision:

This elemant refers <o the Tanagement costs For sntering an
tem introduced into <he supply system Sy she orinme squirment and
supper% systems, in inventcry. The :csts include identificaticn,
descripticn, submission %0 and screening and editing 5y Zata OJccuzenss
Center, arnd inclusicn in zainvenance supply satalogs.

238t Formula:

- I"{T

-

GSI = {NSNP + NSNS) # RIZ

-

I=IYT
where:
!/

GSI = Goverrment supply introducticn 2ost. (3,

NSNP = Number of new Natfional Stock Numbers (NSN)
introduced Into supply system by the Zajor Weapon system. TMSN's

NSNS ‘= Number of new NSN's introduced Intc supply sysiem Ty
sSuppors systems of the major weapen system. {NSN's)

RIE = Average NSN ens>y intc <ae supply sysstem 2ost. [3/NSN)
I = Cesignator {or a 3pecific sroject jear,

T = Year I during which inizial ccsis secur.

o E-46




Transperlatisn Sost

- e
Y

Jefinizion
This refers vo the cost associated wizh transperwing <he weepc:n
system {rom the doint of procurement, producticn, or sesz? W the first
desvination peint.
Cost Formula:
R ————

b4

where:
GIR = Goverrzmer: transportation 2osz. [§)

NN(I) = Number of weapcn gystems introcduced inte invenzory Zuring
year I, {sysiems/yr,

, CTPE = First destination transportatisn ¢ost £or <he weepon
systez. ($/system)

2 = Desigmaticr for a specific project year.

Y = Number of years in life cycle. {(yrs)

E-47
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3. Qoerating and Supoort Costs

Definition:

Operating and support costs refer to all costs associated with
the operation and logistics support of the svystsm subsequent to equipment
turnover to the using command or organization. Specifically, this covers
all Government ownership costs inciuding operation costs, maintenance costs,
and logistics support costs.

Operation costs refer to all costs associated with the direct
operation of the system, This includes all costs of electrical power, con-
sumable materials and operational personnel. Maintenance and support costs
refer to all costs associated with the maintenance and supply support of
the system during the system’'s operational life.

Cost Formula:

0S = OP + SUP*

where:

0S = Operating and support costs. ($)

0P = Operations cost. ($)
SUP = Support cost. ($)




3.1 Operations Costs

Definition:

The cost of manpower, fuel, material, and other operating expenses
charageable to the non-maintenance activities of the weapon system including
contractual support.

0S = CRW + 0OC
whe_ re:

0S = Operations costs. ($)
CRW = Operational personnel (Crew) cost. ($)
0C = Operational consumables cost. ($)

l Cost Formula: A
!

gy
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3. Operational Personnel (Crew) Costs

Definition:

The cost of pay and allowances of personnel required to man the
weapon system; and the cost associated with the temporary assignment of per-
sonnel away from the deployed system for training, administrative or other
purposes. These costs include transportation, lodging, mileage and per diam
allowances and incidental travel expenses.

Cost Formula:

Y K
CRW = Z Z PO (1,J)*RO(J)

|l =1 =1

where:
CRW = Operations] Personnel (CREW) costs ($)

PO(1,J) = Number of operational personnel of grade J in year I.
(S/GRADE/YR)

RO(J) = Unit pay and allowance of grade J personnel. ($/MAN)

| = Designator for a specific project year.

Y = Number of years in life cycle (YRS)

J = Designator for a spcific pay grade.

K = Number of different pay grades of operational personnel.




et omms o G OIS B0 N e

PO 4

b3

3.12

Operational Consumables Cost.

Definition:

This element refers to the material consumed in scheduled
operations. It includes the cost of material, POL, expend-
able stores, and utilities.

Cost Formula:
0C = MAT + POL + ES + UT

where:

0C = Operational consumables cos. ($)

MAT = Material cost. ($)

POL = Petroleum, oil and Lubricants cost. ($)
ES = Expendable sotres cost. ($)

UT = Utilities cost. ($)

E-51
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3.121 Material Cost

Definition:

This element refers to the material consumed in scheduled opera- [
tions such as minor repairs. It includes the cost of consumables such as -
cleaning and painting, materials, nuts, and bolts.

Cost Formula:

v o

MAT = Z N(1)*CMy o
o |
where: 63

MAT = Material costs. ($)

N(1) = Number of weapons systems in the inventory in year I|.
(systems) . 1

CMY = Cost of material consumed per system per year. ($/system/yr)
| = Designator for a specific project vear

Y = Number of years.in life cycle. (YRS)
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3.122 Petroleum, 0il and Lubricants (POL)
Definition:

This element refers to the petroleum, o0i) and lubricating
products consumed in scheduled operation of the system.

Cost Formula:
Y

POL = Z N(1)*POLY

D]
where:
POL = Petroleum, Qil and Lubricants Costs

N(1) = Number of weapons systems in the inventory in year |
(Systems)

POLY = Cost of POL consumed per system per year. (S/system/yr)
| = Designator for a specific project year.

Y = Number of years in life cycle (YRS)

E-53
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3.123

ammunition,
operations.

Expendable Stores Costs

Definition:
This element refers to the cost of the expendable ordance,

pyrotechnics, missiles, and guided weapons used in system

Cost Formula:
Y

£S = z N(1) SEXPY

=}
where:
ES = Expendable stores cost. ($)

N(l1) = Number of weapons systems in the inventory in year |.
(systems)

EXPY = Cost of expendable stores per system ($/System/YR)

£-54
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Utilities Cost

Definition:

This element refers to the service cost of light power or water
consumed in scheduled operations. It includes the cost of the equicment
needed to provide the utility service.

Cost Formula:

Y
UT = :E: N(1)#UT1Y
1=

where:

UT = Utilities cost. ($)

N(1) = Number of weapon systems in the inventory in year |. (systems)

UTIY = Utilities cost per system per vear. (S/system/YR)

bed  beend Seed G W WA R e e




3.2 Suoport Cost

Definition:

Support cost refers to all costs associated with the maintenance
and logistics support of the system during the system's operational life.
It includes the cost of both contractor and government support.

Cost Formula: -

SUP = CS + GS -

where:

SUP = Support cost. ($)
CS = Contractor support cost. ($)

GS = Government support cost ($)

E-56




3.21 Contractor Support Cost

Definition: .
This element refers to the cost of integrated logistics support

performed by the contractor during some specified time after delivery of the

hardware.
Cost Formula:
(S = FR + FRF + FRO + TS
where: Py
€S = Contractor support costs. (§)

FR = Factory repair cost. ($)

FRF = Factory FIW/FFW cost. ($)
FRO = Factory rework/overhaul cost. ($) 3‘

TS = Tehcnical service cost. ($)

——t =i o BEE EE T = ..

)
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3.211 Factory Repair Cost

Definition:

This element refers to the cost of repairing a failed unit
at the contractor's factory. It includes the cost of labor, materials and
equipment needed to restore the unit to servicaable condition.

Cost Formula:

Y M
R = N N(1)*0T#FRC(L) /R(1,L)
S
| =} L=l

where:

FR = Factory repair costs. ($)

N(1) = Number of weapon systems in the inventory in yvear |. (Systems)
0T = Operating time of the system. (HRS/System/YR)

FRC(L) = Factory repair cost for equipment L. (§/Failure)

R(I1,L) = MTBF for equipment L in year | (HRS/Eaioure)

Designator for a specific project year.

Number of years in life cycle. (YRS)

Designator for a specific factory repair item.
Number of equipments in inventory submjected to factory repair.

T < -
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2.12 Peculiar Supoort Equipment (ost

Definition:

This element refers to the costs for Organizational level, Inter-
mediate level, Prime Intermediate Maintenance Activity level, and depot level
support and test equipments, including costs for design, material, fabrication,
tooling, and unit test for all the items. Also included are the materials
and services involved with the installation of the support and test eguipments.

The support and test equipment refers to the equioment, includ~
ing tools, required to maintain and care for the system or portions of the
system while not directly engaged in the performance of its mission, and
which have application peculiar to a given defense material item. This
includes, vehicles, equipment, and tools used to service, transport and
hosit, repair, overhaul, assemble, disassemble, test, inspect, or otherwise
maintain the mission equipment.

Cost Formula:

Y

PSE = z PSE(1)

=)

where:

PSE = Acquisition peculiar support equipmnet cost. ($)

PSE(1) = Expenditures during year | for acquiring peculiar
support equipment. ($/YR)

] = Designator for a specific project year.

Y = Number of years in life cycle. (YRS).
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3.213 Factory Rework/Qverhaul Cost -
Definition:
This element refers to the cost of performing depot level rework -
and overhaul Maintenance functions at the contractors factory, {t includes

the cost of labor, materials, spares and test equipment required to restore
the unit serviceable condition. _

Cost Formuyla:

Y s
FRO = Z Z N(1)*0T*ROK(Q) /MTBO(Q)
Q=1

{=t
FRO= Factory rework/overhaul costs. ($)

N(1) = Number of weapon systems in the inventory in year I.
(systems)

0T = Operating time of the system. (KRS/system/YR)

ROH(Q) = Facotry rework/overhaul cost for equipment Q. (/Rework)

| = Designator for a specific project vear. '

Y = Number of years in 1ife cycle. (YRS)

Q = Designator for a specific rework/overhaul item.

S = Number of equipments in system subjected to contractor
rework/overhaul.
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3.214 Technical Servizes Cost

Definition:

This element consists of engineering and support services providec
by the contractor during the system's operational life.

Cost Formula:

Y
TS = :E: TECY (1)
l=]

where:

TS = Technical services costs. ($)

TECY(1) = Government payments for technical services in year !.
($/YR)

| = Designator for a specific project year.

Y = Number of years in life cycle. (YRS)

)
.
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3.22 Government Support Cost

Definition:

This element refers the cost of integrated logistics support -
performed by the governemnt during the systems operating life.

Cast Formyla:
GS = MP + SSE + ST + UM 4+ MF + SS + JRO + TR + TER
where:

GS = Government support costs. ($)

MP = Maintenance personnel cost. ($)

SSE = Support of support equipment cost. ($)
ST = Support training cost. ($) ‘ v
UM = Updates and modifications cost. ($) 1
MF = Maintenance facilities cost. ($) -~
SS = Supply support cost. ($)

DRO = Depot .rework/overhaul cost. ($) -
TR = Transportation cost. (5)
TER = Termination cost. ($)

Py P O S
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3.22) Maintenance Personne! Cost

Definition:
This element refers to the cost of personneil needed for system
maintenance and repair., It includes the cost of maintenance oersonnel a:
all operating and repair sites; base, imtermediate level snhop, and depot.
Cost Formula:
Y U
MP = NMP (1 ,T)*Ms (T)
=] T=)

where:

MP = Maintenance personnel costs. ($)

NMP(1,T) = Number of personnel of grade T maintaining system
in year 1. (MEN/GRADE/YR)

MS(T) = Unit pay and allowance of grade T personnel. (S$/MAN)

] = Designator for a specific project year.

Y = Number of years in lifey cycle. (URS)

T = Desingator for a specific pay scale.

U = Number of different pay grades of personnel maintaining the

B e e -
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! 3.222 Support of Support Equioment Cost -

Definition:

This element includes the cost, including labor, material, and
overhead, to maintain the support equipment located 3t the operating base,
intermediate level shop, and depot.

Cost Formula:

\ W
SSE = E Z NSE (1,V)*CSE(V)*SSF
l=1 V=]

where:

SSE = Support of support equipment costs.($) -
NSE(,V) = Number of support equipments of type V in year I. {EQUIP/YR)

CSE(V) = Cost of type V support equipment. (S/Equipment)
SSF = Support of support equipment factor. (RATIO)

I = Designator for a specific project year.

Y = Number of years in life cycle. (YRS)

V = Designator for a specific type of support equipment. =
W = Number of different types of support equipments.
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3.223 Support Training Cost

Definition:

This element accounts for the cost of reolacement training of
operating and maintenance personnel. 1t includes the replacement cost of
training equipment and the services cost associated with training personnel
to replace those lost through attrition.

Cost Formula:

Y
ST = E TRTE(1) + RTRS(1)
(E18

where:
ST = Support training costs. ($)

RTRE(1) = Government expenditures for replacement training
equipment. ($?YR)

RTRS(1) = Government expenditure for training services for
replacement personnel. {($/YR)

| = Designator for a specific project year.
Y = Number of years in life cycle. (YRS)
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3,224 Updates and Modifications Cost

Definition:

This element refers to the cost of labor and acquisition of special
material for deterations or modifications of the system subsequent to equip-
ment turnover to the government.

Cost Formula:

UM = DU + SU + SSM

where:

UM = Updates and Modifications costs. ($)
DU = Documentation update cost. ($)

SU = Software update cost. ($)
SSM = System/sub-system modification cost. ($) -
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3.22W) " Documentation Updates

Defini-ion:

This element refers to those costs associated with maintaining 3
system technical orders (organizational, intermediate and depot
level) to ensure that they reflect revise .olicies, concepts i

-2 PRI

I and data. ]
. i
I Cost Formula: ‘
Y 4
oU = DOUP(1) y
l =1 -
’ ] where: i
DU = Documentation update costs. ($)
DOUP(1) = Government expenditures for updating Documentation (S$/YR)
I | = Designator for a specific project year.
Y = Number of years in life cycle (YRS)
“
)
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3.2242 Software Updates

Definition:

-, Software updates cost refers to the cost of correcting and modifying o
the system software package.

Cost Formula:

Y
| suU Z STUP(1) s
{=] : B
where:

SU = Software update costs. ($)

STUP(1) = Goverment expenditures for updating Software. ($/YR)
| = Designator for a specific project year.

Y = Number of years in life cycle. (YRS)
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3.2243

System/Subsystem Modifications

Definition:

This element refers to the cost of the acguisition of hardware
to alter or modify the system and support equipment that are in
the operating inventory.

Cost Formula:

Y 2
SSM = ji: zg: N(1)*=NEQ(X) *HRD (X) *MODF (i ,X)
l=] X=1

where:

N(1) = Number of weapon systems in the inventory. (SYSTEMS)
NEQ(X) .= Number of equipments type X in the system. (EQUIP/SYSTEM)
HRD(X) = Average hardware cost per equipment X. (S/EQUIPMENT)
MODF(1,X) = ECP Cost. (RATIO)

| = Designator for a specific project year

Y = Number of years in life cycle. (YRS)

X = Designator for specific piece of equipment.

2 = Number of equipments in the system.
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3.225 Maintenance Facilities .

Definition:

This element refers to the variable costs of construction,
maintenance and operation of maintenance facilities associated
with the system.

Cost Formula:
Y

MF = Z MFC(1) |

Y i

where: -

MF = Maintenance facilities. ($)

MFC(!) = Government expenditures for maintaining the maintenance
facilities. (S/YR) - 1

! = Designator for a specific project year. !

Y = Number of years in the life cycle. (YRS)
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3.226

Supplv Supoort

Definition:

This element refers to the cost of procuring spares and repair
parts and the cost associated with establishing and maintaining
system assemblies and components in the inventory.

Cost Formula:

SS = RSRP + SMGMT
where:
SS = Supply support costs. ($)

RSRP = Replenishment spares and repair parts cost. ($)
SMGMT = Supply management cost. ($)
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3.2251

Replenishment Spares and Repair Parts

Definition:

This element refers to the recurring cost of inveatorv {units,
assemblies, subassemblies, parts, etc.) purchased to resupply
the system stock requirement due to items being discarded or
scrapped during the maintenance process.

Cost Formula:

Y z
RSRP = :EE: :E:: (N(1)*0T*ACST(X) *ADSC (X)) /R(1,X)
j=1 X=

where:

RSRP = Replenishment spares and repair parts costs. (S)
N(1} = Number of weapon system in the inventory. (SYSTEMS)
0T a QOperating time of the system (HRS/SYSTEM/YR)

ACST(X) = Average cost of discarded item in equipment X. (S$/SCRAP ACTI(
ADSC(X) = Average scrap rate of items in equipment X. (SCRAP ACTIONS/

FAILURE)

R(1,X) = MTBF for equipment X. (HRS./FAILURE)

= Designator for a specific project year.
Number of years in life cycle. (YRS)
Designator for a specific piece of equipment.
Number of equipments in the system.

mNX < —
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2.2262

Supply Management

Definition:

This element refers to the cost of manpower and material needed to

fil) requisitions for supplies, spares and repair parts. !t includes

the of managing the procurement of supplies, spares and repair parts
and control and accountability of these assets.

Cost Formula:

SMGMT = (NSNSHNMFS (1) +NSNP*NMFP (1)) =FSA+ (NSNP+NSNS) #01M
=1
where:

NSNS = Number of NSN's introduced by support systems. (NSN's)
NMFS(I) = Number of support system maintenance facilities. /SITES)
NSNP = Number of NSN's introduced by system. (NSN's)

NMFP(1) = Number of maintenance facilities. (SITES)

FSA = Field supply administration cost of the NSN. (S/NSN/SITE/YR)
RIM = Average NSN retention cost in supply system. ($/NSN/YR)

| = Designator for a specific project year.

Y = Number of years in the life cycle. (YRS)




3.2

7

Depot Rework/Qverhaul

Definition:

This element refers to the cost of labor and materials needed %o i
accomplish scheduled equipment rework or overhaul at the depot. :

Cost Forumla:

Y 8
DRO -Z Z (N(1)#* T*GOH(A))/MTGO(A) -

=] A= |

OO

where:

DRO = Depot rework/overhaul costs. ($) _ ]

N(1) = Number of weapon systems in the inventory. (SYSTEMS)

0T = Operating time of the system. (HRS/SYSTEM/YR)

GOH(A) = Depot rework/overhaul cost for equipment A. (S$/REWORK)

MTGO(A) = Mean time between depot rework/overhaul of equipment A.
(HRS/REWORK)

Designator for a specific project year.

Number of years in the life cycle. (YRS)

Desingator for a specific piece of equipment.

Number of equipments in the systemsubject to rework/overhaul.

]
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Transportation

Definition:

This cost element includes unscheduled and scheduled transportation
costs between organizational and maintenance and¢ supply locations
in support of system maintenance.

Cost Formula:

TR = TU + TSCH

where:

TR = Transportation costs for operation & suoport. ($)

TU = Unscheduled transportation cost. {S)
TSCH = Scheduled transportation cost. ($)
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3.2281 Transportation Unscheculed

Definition:

This element refers to the cost of transporting failed items

from |-level shops to depot for repairs and back to the !~-level
inventory.

Cost Formula:

Y 2
U = :E: z:‘ (NC1) *OT*ABCM (X J* (ATRN(X) +ALBR(X) +AMAT (X)) ) /R 1 X.
1=1 X=)

where:

TU = Unscheduled transportation costs. ($)

N(1) = Number of weapon systems in the inventory. [SYSTEMS)

0T = Operating time of the system. (HRS/SYSTEM/YR)

ABCM(X) = Average BCM rate of item in equipment X. (BCM's/FAILURE)

ATRN(X) = Average 2-way shipping cost from | to D-level for failed
items in equipment X. ($/BCM)

ALBR(X) = Average 2-way packaging labor cost from | to D-level
for failed items in equipment X. ($/BCM) -

AMAT (X) = Average packaging material cost from ) to D-leya! for
failed items in equipment X. ($/BCM) /

(1,X) = MTBF for equipment X. (HRS/FAILURE)

= Designator for a sepcific project year.

Number of vears in the life cycle.

Designator for a specific piece of equipment.

R
{
Y
X
2 = Number of equipments in the system.
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3.2282

Transportation Scheduled

Definition:

This element refers to the cost of transporting =quipment
between |-level shops and depot for scheduled rework or
overhaul .

Cost formula:

y B
TSCH = :E: E{: ((ATNS (A) +ALR(A) +AMTR(A) ) #OT=N{ 1)) /MTGC(A)
ja]  Asl

where :

TSCH = Scheduled transportation coste. ($)

ATNS(A) = Average 2-way shipping cost from | to D-level for rework
items in equipment X. (S$/REWORK)

ALR(A) = Average 2-way packaging labor cost from | to D-level for

rework items in equipment X. (S$/REWORK)

AMTR(A) = Average packaging material cost from | to D-level for
rework items in equipment X. ($/REWORK)

OT = Operating time of the system. (HRS/SYSTEM/YR)

N(1) = Number of weapon systems in the inventory. (SYSTEMS)

MTGO(A) = Mean time between depot rework/overhaul of equipment A.
(HRS /REWORK)

| = Designator for a specific project year.

Y = Number of years in the 1ife cycle. (YRS)

A = Designator for 3 specific piece of equipment.

B = Number of equipments in the system subject of rework/overhaul.
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3.229

Termination

Definition:

This element refers to the cost of phasing out the system at the
end of its life cycle.

Cost Formula:
Y

TER = Z NPO( () *TERM
™

where: N

TER = Termination costs. ($)

NPO(1) = Number of systems phased out during year |. (SYSTEMS/YR)
TERM = System terminal cost/value. ($/SYSTEM)

| = Designator for a specific project vear.

Y = Number of years in the life cycle.
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APPENDIX F

ERROR MESEAGES AND DATA DEBUGSING

F.. Syntax =zrror Intrcadction

Synctax . Ors 1n tnhe input wata can oCC.I 1w 3 Valoely
of reasons. rertunately tLiXx can locate tne sreat wajlerity ot
serious 2rrors snQ¢ STLOP Program execulion oefore excessive )
computer time anu mcney 1s wastec. when LNis laPeenNs, a
sonerlimes Cryctic error message 1ls srintea. 1T 1s tne cuyurpose o¢
tnis aopenaix to identify these errors ana To Jgive tiae most
ilkely ‘ause (or causes) for tnese TessajJes Lo pe printey. it
snoula oe notea nere tnat more than one error messaye ¢an e
orinted tor a single error.

F.2 btrrors In The 1DENT File
(1) ZnD OF UATA O UNIT 2 ENCOUNTERED

FLEX does not cneck this file for syntax errors so no tcrogram
messages will pe generatea. nowever system errors wmay OCCUr SJcn
as agove, U[nis error usually occurs 1f an insuzzicient amnount of
“ENulu’ caras are cresent tor a multi-run set. L(ue Srograem is
usually stoppea oy the system on this error.

#.3 Errors iIn Tne Data FfFile

(2) *«xx3RROK ENCCUNTERED READING FILE 5. RUN TERMINATING*zxx:
<card 1image>

This is @ general error message printed wnen the systen nas
disficulty reacging tne LATA file, Iihls is usualy gue tec L(Cwm
parameters or file omission. 7YThe program is stoppe¢ wltnout
further cnecking.

(3) <cara image>
SSUNRECOGNIZABLE CARD TYPE AA; 1GMNUGRELD

The card type “AA‘° 1is not “Km’ or “(N’. Check tnhne care image
printed aoove tne message. The prograf ¢ontinues out tne carc is
ignorea.

(4) ERRUR IN THE FOLLOwWING CARD Ih SUBRUUTING mULWIF
ICOLI=wnNiwANN LCULZ2SNNRNN
<card image>

(5) ERROR 1l IHE FULLOwING CARU IN SUBROUTINE RDLINTF
IBLI=NNM l1pL2=NAN
<card image>

(o) IVLEGAL CaAKACTEr 1w COLUMN NuNhie OF Tnhnas PFOLuuwnlsG Cakwb




R n—— N e o l---h£7"1

<gars luigaeo
7)) L 30Rr L. lne rolblhuilau TRl C e YELANA LaAsALLLR
PUUMU Ly CUbdmi e
<£gard l1.rageo
(s5) &RKUx la Ire tuuluwlIne CAnD Lo wUCIRL
<card image>

errors (4) = (») are dye to 4 (& card syntax <rror. Citegcs Cne
c¢ard image tnat is printeac nelows eacn nessage. JE Che Column is
aiven, check te de Sure tnat tne ricnt nuaper is i the riqrc
coluirn. Tne srogram i{s stocuea,

(9) <cara irage>
$3 DUPLICATE PRUGKRAM CUMNMIRUGL CaAkUZ LGNJncl

The program nas found a duplicacte Cy card., I[nis errcr sometfimas

occurs oecause tne CN card is not claced at tne »eylnring of tne

DATA flle, Check the cara i1unage apocve Ltnis wessage, Ilne prodrasn
is continuea pyt the cara is iynorec,

(lv) oECAUSE UF SERLAUS NAMCLIST LuPUT eoROR, nun aLlLL =»e Abbudmilud
TERMINATED #lTnQUT FURTHER LivedT CaECKlau

fhnis is usually caused py misspeiling one of the variaole nansas,
leaving out 4 comma, oOor wistyping an egudal siyn. renemcer o
start all ingut in column 2. Cnecxk The VA[LA rl1ie 1Nnput listing,
Ine vrogram is stopped witnout further cnecxing.

(11) VALUE G AAAAAA #AS wUT INPUT. PrRUGRAM SiufF
(12) FIRST Ox LAST ELEMENT Ur AAAARAA #AD Nul [wPul. Prlumsa<+ STUP

These Lwo errors are us4dally caused oy torgecting to ingut, or
incorrectly inputting, tne scalar variables i, a&JCaT, O I ana
tne array variapoles DR, [FKkU, IRPRULC, IxCuN, Or lrud 1n tue
MAMELLST saction. The program |s stogped,

(13) END J& DALA JN UNIT 5 ENCOUNTExED

This is a system error usually causea dy an insufticient nunmper
2f “enDLCY cards in a multi-run set, he proyrdm 13 Usdadily
stopred. .

F.4 =Zrrors In [he DSLrL/uV Filles

FIRST UNACCEPTA3LE CARD aad:
<Card imnaqge>
(15) <¢arq lmaged>
ALTEMPT TJ LitshPUT UVeRR 113 SCALARS., LASI ACCEPiIAMLE 3CaLAR :
NAS AARAAAAM : i
(18} <cara imaqge> }

I
!
|
(14) ATTEMPT Tu INPUT MOKE ThAN SC1 MULIFICALLun AV=Ud Lamwa i
4
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RITroel 10 ixpPUl uvern 1uy ArrALd, LAaol ACCoirlazuz Aanrmsl wAS
AAARAAAA

i1/} <carz2 inage>
Alfeael Ju LwelT LVhe oUUs ARRAY ELEMZelo, wmaol AClerisns.c
MRAMAL NAD AmAdMmAanM

Inese errors (i==17) ail involve exceeging tne tue set Lrogran
11T1ts. 10 1nput wmore variaoles, a proyrammer susi chanrue ine
limits oy méking moaifications Lo tne &CtuU&al ruwcaA sroyranm, Ine
orogoram continues put excessive caras are iynorea,

(1=) <carac 1maye>
DUPLICA{E SCALA MNAME AAAMAAAR, ALl VALUboe «rfenr Tro Pinsl
l1owURby -
(19) <carc image>
DUPLICAIEL ARKAY NAME ALAAAAAA, ALL VALJURO Arier 1He rlrST
LGNURED

A quplilicate nv card nas peen tound £Or €acnh Or LNe aDOVe eri1ar
nessages, in tne first case a scalar, the seconu an &rray. 1lne
error is usually causeg pecause Or a iissreliing or 2 card out of
order anc the user snould check the cara ima&age orinteég acove tne
message, Processinag continues put the cara 1s ignorea.

.(20) <card i1mege>

NG RIGAT PAREWTHRSIS TO enCLOSe ARKAY Didenoiwn

This error usually occurs only pecause tne Tignat pdrenthesis 1S
torgotten oOr wmistypea. ChecCck the card 1mage grinteg acove tne
message, Processing continues put tne card 1s Lyhorea.

(21) <card image>
INVALID CnAKACTER A In CCLUMN Nk

This error is usually causeu by a mistype in tne numeric fiela of
tne &V card (possicly an alphapetic cnaracter). neck the cara
image printec aoove the message, “A’ is the ¢naracter anag “niy‘
1S tnhe column numnper. Processing continues out tne carc 1s
i3nored,

(22) <card image>
INVALID uvimenSION Uiv ABOVE CArL; DImMENSIUN musl b mit INlzoulr
CONSTANT um A SCALAR VARIABLE

This error is usually causea by ei1tner omitting Cne scaler av
card tnat detines tne dimension or by a mistypeg cnharacter.

Checx tne characters in the parenthesis ¢£ the cara imaue printeo
apove tne error message, Processing continues pbut tne card 1s
{gnorec.

(23) <carc image>

o
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SLANA Flelu dauulu nrAVa Cunlalvey A wUsonn

uysSually Cnils erfor resylts rrom a oldank recetlition r4clor. <nace
tne card ianage grintag apove tne anessdge. vrocessiang continues
DUt Che carag (s i1gnoreq,

(22) <cara imace>

Cile N FlasSl <& COLumnSs IS NULl &/
I'nis error 1s mosC often Caus®ec Oy 4 TlL53TYyPped CnNErdcter oOor 2 cara’
Qut or crder, CUCnheck tne first C»0 COoLUulNS 0L Tne Cd&drl! lTage
orinted apove tnhe mnessaqe, ¥Frocessing contindes odt the Cars is
ignored,

(29) <card imagye>
FALLED 11U I[nwPUL ALL ELEMENTS JUF ANRAY ANAAAAAA

Tnis error most often occurs »nen more tngdn 90e wv cara is neenea
to cefine an array variaole, C(neck the card i1wmage ror tne
omissicn of a comma.on tne cardc. [t this 1s tne casd, lnis error
#ill appear «itn error (io). It error (lo) qoes not £0llo«, i
18 cossiole tnat tne numter of numericai values (5 lacyQrrect,
Cneck the Nv file {nput listing for tnis. TIne Jdimensicn nay aiso
pe incorrect or mistyped. Processing continues cut tne cars is
i3norea,

(26) <card imaged>
DIMeEnSIUN OF ARRAY AAAAAAAA 1S Naw, MUSYL de AL LeAST

fnis error is usually caused by a MisTyped SUPSCrlpt Or tailure
to input a value tor “Y’. Check the card imaye crinteg goove tne
message for the correct aimension. Frocessing continues out the
card is ignoreg,

(27) <card image>

I«0 STARS IN ONE FIELD OF A CARD NUT Auvwuacu; ScCUNU STAR 44D

I COLUMM NN

This error 1s caused by more than one repeciclon zag¢tor star ia
one fiela. Cneck the carc image £or a mistype in columa “win’ or
tne owission ot a comma. Processing contiaues odC che cara is
iynored.

(29) <cara imagye>
ATTEMPT 10 InPUT TCU MANY LLuseNIS [oTU ARRAL ARAAAAAA,
SPECIFIel DLIMenSION #AS NNND
inis error i3 usually caused by acciventally insecrctiny a4 <owma
afcer tne last numerical value input %0 an array on an n~v card.
Checx tnhe Nv input qata listing for the correct numoer o0t ccamas
and values. Checx tne Jdimension SybscCrivt aAna L0OK rOr rTistypeca
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repetition ractors. 12 everytring appears {i craer, cneca tn2
CalC 1lmage TCo assure tnat tne array Name aidhNes “ammmid. ms’,
Processing continues put tne card is 1gnorea,

.5 errors in The CSLFL/CS fF1ile

(¢9) I1ULEGAL Carvu lYPc AA Uw 1nme POLLUWLIWNG CAnus
<cara 1lwage>
MARECS wiliu TreAT IT AS An oW CARE

Inis error is causeg because tne £irst tw«c Charscters ot tne carc
are not “Cs8° or ey’ ana insteao are “Aa’, 1L 15 ususliy cause3
oy @ mistyped cnaracter or a spurious carc in tne CowFu or Ca
tile., Cneck tne first two columns of the ¢Cara 1mage pbrintea in
the error message, PFLEX assumes It 1s ah oy CA4rd and processing
continues,., [ it is not an kG card, more errors wiisl ve
qenerated, ‘

(30) TIHE FOLLOWlsG CARD IbM DeFAUL1 CS FILE Lo uvul uwt oStublENCE:
<Cara l1lmage>
STRUCTURE wUMBERS MUSY BE IN UKULR, ANDU tw CARDS musST
IMMeoIlaTelY FULLUw THELIR CORRESPUNDING ud CARw
PrUskam STOP

Tnis error is usually caused oy mistyping tne Coo numoer. Check
the caro image for mistyped cnaracters in columns ¢=7. 1t none

are tound, check the C3DrlL input deta listing for tne preceainc

card and for'caras out of seguence, ‘lhe proyram is stoppea bvut

checking continues.

(31) MORE Thaw LIMIT OF 1000 CARDS 1IN MUDIFLCAlLun C3 fFlue
FIRST UNMACCEPIABLE CarD wAS <card image>
PROGRAM STOP

(34) ATIeMPl [u INPUT 4A0KE THAN 1110 EQUATIUN bweseNTd
FIRST UNACCEPTABLE EWUATION RELATEL 10 [HE ruulualNG COST:
<card image> '
PRUOGRAm STUP
ATIeMPT fu IaPUT MOKE THAM 111 CUSIS
FIRST UnACCEPTABLE COST wAS:
<card image>
PROGKAM STUP

grrors (31-33) are causeg by attempting to exceec the practical
limits, If more inputs are necessarv a programmer snoulu chanage
tnhe internal aimensions of tne FLea program. Llhe program 1is
stopped.,
(34) M1SSInG LEFAULY CS CAKD UK CS=tuw SEQUEwWCE tnnuk fUK SL1RuUCTure
MUMBerx wMuNNy PROBLEM CARDS ARE <cara linayge>
<card image>
PROGRAM S1uP




(35) The FOLLCALNG CARU SnGULU HMAVE BEEN 3 LSO CARL
<carc image>
PRUGRAM SLUP

Inese errors are usually caused by a carc oyt Or seyu2nce or tne
omission or tre equation coge in column 70 Oz tae grevious cara,
Checx tne carc inages displaved dana the CSDFL inpul data listing.
The prograa is stopped ovut incut checxing continues.

(30) ThE FULLOwliG SWUATION 2uDS wlld An ARMAY celeMeEsnl,

AHICH SnGuULo NEVER nAPPEN

<caras 1mnaqge>

PRUGRAM STuP
This usually nappens when a comma is omitted from tne £u carde.
Check the card {mage aisplayed £or commas and mistyped
characcers. If it is correct, chieckx the CSDruL inpur aata listing
tor caras out of sequence. The program is stoppea oul input
cnecxing continues.

(37 [HE FOLLGAING CARD SnOULD dAve BEEN AN o2& CAKD
<card image>
PROGRAM STUP

. This error is usually causea by accidentally inserting a 17 in
column 70 of tnhe previous card or ending an L4 sec with a coasma,.
Check the CSDFL input data listing for these errors and for cards
oyt of sequence, The program is stoppea bput input cnecking

continues.

(38) EU NUMBER UN THE FOLLCWING CARD DUES NOT MArch CS NUMBEK
JF PREVIGUS CARL. PRUGRAM STOP
<cara image>

This error is usually caused by a card out ot sequence or a
mistyped cnaracter in eitner the caraq displayed or the previous
one. It coula also be caused oy inserting an eguation code ot
*1’ in column 70 of the previous card. Checx tne cara image
printeg with the mnessage anc the CSOFL input aata Listing. Tne
program is stoppea but input checkinyg continues.

(39) STRUCTURE NUMBER NNNNNN IS LaVALID. ®NJU wUMbErR HAY HAVE A
NONZERQ DIGIT FOLLU#ING A ZERU
PRUGRAM STOP

Tnis error is usually causea oy the C8S number o0f tne CS or Lw
card veing aistypea. Check the CSDFL input gata listing for tne
number ‘MudNhNaNn’, The program is stopped out input checxing
continues,

(40) STRUCTURE NUMBER NHNNNN KREQUIRES TAdLd £AL3ledCE JF THE A1GrER




S o e il A . P . L e O . T
N T e et ok = 44 = m@dne e

INOZnTuRE NuMbBERrR LIILLl w»niCh I3 NUT Pxoseal
SIwuCiure Io INVALIC )
PRUGRAM STUP

Tnis error is usually causea oy omitCing the raguirea nuacer
SITLLELY or mistysing it. Thnis error ¢Coula di4sv oe causea Dy
m1styping Ctne numoer “wulhiunnd’. Checx the CSuruw lOsul 13Ca
listing for these errors ang cnecx otner tlagyyeu errors ~ni¢h nay
relate to numoer “IILIII’. Tne program is stopfea oul ingut
checkxing continues,

' (41) CUST CATEGURY, FUNDING TYPE, COR INFLATIUW CALAGuUKY +AS [WweUT
COR NUNPRIMARY STRUCTURE CUST aNdwoaw
NOWPRIMAKY CuSTS L0 NCOI REGUIRE 10LS LwfURMATLIIN,.
' PRUGRAM STUP
(342) AN =WUATLIGN wAS INPUT FOR NUNBKRIMARY SIXUCTumrz CCST NHNINN,
NONPriImARY COST DO nUT HAVE EWQUALTIONS.
l PROGRA® STUP

Inese arrors are ysuyally caused by the user makinyg anocitications
to tne CSDFL or C5 files by adaing suplevel Cas line el=2ments and
forgetting to remove the nigher level COst coges or cost
eguations, Checx the CSDFL or CS input agata listing fcr tnese
errors or errors in segquencing. Tne program 1s stopoea out inout
c¢necking continues.

(43) COST CATEGURY CCC FUR COSI NUMBER 33835 1O livAulD;
- ' MUST BE BETWEEN 1 AND NGCAT=AAA ‘
PROGRAM STUP
(44) FUNDIMG TYPE FFF FGR COST NUMBER #3#3#% 13 LaVAulD;
MUST oE BEIwEEN 1 AND 6
PROGRAM STUP f
(45) INFLATION CATEGORY IILl FOR COSI WUMBER 3s##s+4 I3 IwvaLIU; '
MUST ok o&Tw&Eh 1 AND 4
PROGRAM STQP

grrors (43-45) are usually caused oy mistypea cnaracters or :
omitted cnaracters (i1f CCC, FFF, or III egual v) in the Cost cogce ;!
columns. Check the CSLFL or CS file for these errcrs. I[ne i
program is stopped but input checxing (s continuea, i

i (36) N0 EQUATLUN WAS INPUT FOR PRIMARY CuUST #3337+
PRLIMARY COSTS 4UST HAVE BQUATIONS.
PRUGRAM SLOP

This error is usually due to omitteg or cut=9vfeseguence Eu caras.

" Check the CSUfFL or CS tile input listing zor the cara soilowlny
) the CS card with numoer ‘#s2s#3s”. lhe prograd 1s stopgcea oput
} input cnecxing is continued.

(«7) INVALID EQUATIunN ELEZMENT AAAAAAAA IN PUSITIUN iu




SF Tae FulLiualug uUaTLONS

{cara L1rage>
-
nis error is usually the result of eitner omitting the Nv Cara
tnat aezines “AARAAAAAAY or having tnat Ny cara i1ynored vecause o:
a srevious error., wneck tne v inpul @ata lisTing ana the wy
error nessages. The prograwm is stopgeu oSut Lnput cnecking
continues.

(4d) INVALIO Ui MISSING SUBSCRIPI AARAAAAAA Ly PUSLLiLH M5 OF Tne
FOLLOWING wQUATIQw:
<cara 1image>

Ihis error is usually tne result of not sdecifyiny tne i1nagex
parameter ot the summation aor by cheosing an non=1ncejger
parameter, Checx tne CSDFL input data £file Listing for tne
specific EQ carals) and cneck the symmation faramecers «ndg
Subscript AAAAAAAA tor misspelling or omissiuvn. the ®roceran 1Ls
stopped oult input checxing continues.

.9 Errors in the SA file

{49) ARRAY AAAAAAAA HAS NNNN RUWS. USEKR nAd Allcariau 10
SENSLITIZE ThE 383333333383 TH RUa. CARD fuiungd

(SU) ARRAY AAAAAAAA BAS NN CUOLUMNS, USER nad alien?PlZD Tu
SENSITIZE [nE #s#33sssssslr COLUMNL. Cani luwulkED

These errors are usually caused py mlstyped cnaracters {n tahe 35aA
tile. ChecxX tne SA input gcata 1isting 4ana the wy gile for
paramecar errors. Program continues out the card {s ignorea.

—

f.7 errors In ine “*RUNS=’ Field Uf Tne JCuL Ca.as

(51) RUN TESMINATING DUE TO INVALID CHARACTEKR (v rudITIus
S OF RUNS FlalD AA ON HXEC CARD IN JCL

(52) RUNS FILZLD ON JCL EX&C CARD IS “NNNNNNwnN
AAXIMUM ALLUwWABLE VALUE IS 9%, PRUGRAM OTUP

doth 0f these errors are causea oy an error on tne JuCu cara,
specifically in the FLeX execution card “RuNS=’ field. Check tne
JCL listing at tne beginning of the program. I[ne proaram 1s
stoppea after input data 1s checkeaqa,

F-8
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ADDENDA: COGNIZANT OFFICE OUTPUT REPORTS li
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pa.2 3-11

page 3-11

P

FJu:\DA

CS CARD FORMAT

11-49 Cost Element Description _

50-51 Number of this cost element's Cognizant Office (order determineJ by
COGNAM input) :

52-54 Unused

CN CARD FORMAT

21-24 Unused

25-30 Cognizant Office Output Reports (6 different options)
25 Summary by CO (cognizant office)

26 Funding by CO

27 Annual Cost by Funding by CO

28 Annual Cost by Funding by cost category

29 Annual Cost by cost category by CO

30 Annual Cost by CO

31-80 Unused

The Cognizant Office identification card is entered as a
NAMELIST INPUT CARD. There can be 25 offices of 8
characters each.

Format: NCOG= ,COGNAM=" ! ? ',...etc.,
number name of name of 2
of offices office ~office it
#1 #2 i )
i
,if
i
]
G-1 {
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APPENDIX H

LCC FLX 9ETAPE LOADING INSTRUCTIONS
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l 1 3T Eampietion Date 10 Form F-epared By TNeme and Prone 0F Tue iL Teurmcer
. . Year 'Month| Day o Ao
i 12 121 olsTo 7 Richard Dress  202-433-3021 _ Ly
* ¢ Reco-oing Cate 1 Q5 Fie igertder or Sescriotive Title E St T
L Year Monw! Day ) Eriernsl _ute Nommies
| 18126 11{0fk LCC FLE¥-9E (NMAT LCC Model) . v LCC FLEX
07 Sour:e Unavaiiabie | 08. Documentation NTIS Accession No. " 09. Fue Fosiiion on Reel
Year [ Montn Day Yes [No| Avarabie User's Guide for NMAT LCC FLEY Model 1 o
! R r ‘ ] X! {Enter Citation) ! - _ j
—
10. To 8e Returned 11. Submitting Organization & Acdress 'r12. Recerving Organization & Aaaress 1
Yes (No| 1, Other Naval Weapons Engineering Support | Federal Software Exchange Center
P 1 X Than The Activity | 5285 Port Royal Road
' Sender Washington Navy Yard i Springfield, VA 22161 5
13. Due Back Date Washington D.C. 20374 { §
Year |Month| ODay i
AR | .
l 14. Technical Contact(s) & Phone Number(s) . i )
i | 3
l See #02
| RECORDING SYSTEM CHARACTERISTICS !
i . i } 18. 18. '
EQUIPMENT 15. Processing Unit 17. No. of Tracks 8 Panty |19 D(e;;;;y l
MANUFACTURER IBM 360, 370, or 3033 7 9 Other | Odd LE»en !
AND \ )
16. Tape Subsystem .
MODEL X 1500 |
[ IBM 2400 [ X ! |
20. Operating System, 22. Internat Fiie Identifier .
Rel &V
RECORDING slease % Yermon 0S5 ESA. LCC. RUSSELL. WBS100. J
' SOFTWARE 21. Utility Program LCCFLX9E
: or Dats Base Language DBL .
2. Charsa;ten DASCII DBCD DOther {Specity) 2. Rl.eacbc>er|d9d E Header E ANSI X 3.27 Sianaard : Other
{Graphics) {Internal
QEBCDIC CrieLoaTa [Non-Print Codes Label) X Traiter T #1p$ standard ™~ None
[ FILE CHARACTERISTICS
25. Physical 27. Record Type 28. Records/Block ,
NUMBER 1 7{ {Block.ng Factor) ' TYPE OF _ 8:2 ;‘;:I
OF 3 Fixed Length ! TFIEE - .
26. Logical . : ) _ — OneFile !
RECORDS 80060 C Other Than Fixed 40 | ORAEQ;\:Z — Multipie Reels :
30. Physicat 1 jcheek One o Multiple Files {
™ . ! — One Reel
RECORD Bytes L] Chars. ! Words { 8 1s/Weid) ! Box)
- 3200 i —, Muluple Files i
LENGTH 31. Logical . — Multiple Reels
80 Bytes T chars. 3 words ( 8its.'Word)

| SUPPLEMENTAL INFORMATION

32. Use/Handiing Constraints (Specify if Yes)
lYes No

I

JRSSSN U

X

 33. For Submitting Organization Use The FLEX-9E life cycle cost computer model is a user-oriented meth-
l odology accommodating most cost structures and their associated equations. It's extreme
' flexibility allows tailoring to meet requirements of DoD Directives 5000.1, 5000.4, and ¥
5000.28. Also, this methodology bas been identified by OMB as having demonstrated success- 1
‘ ful operation. This program contains two sample cost structures with equations (one for
major weapon systems and one for equipment). These cost structures may be used as-is,
modified, or replaced by the user's cost structure. Presented as batch processing, this
' program can be run from a terminal or modified to run interactively.

Standard Form 277 (12-77) d
U.S. Dept. of Commerce-NBS }
FIPS Pub. 53

7m0 INSTRUCTIONS ON OTHER SIDE




INSTRUCTIONS FOR USZ OF THEZ LCCFLXFE LIFE CYCLc COST TA=:

I. QUICKLOAD INSTRUCTIONS

This tape is 9 track 1600 BPI (DEN=3) with standard labels. To ouickly
load and test the LCCFLX9E program load files (05,SL) and (07,S5L) both using
IEBCOPY.

(05,SL) ESA.LCC.RUSSELL .WBS100.IM.LCCFLXSE
(07,SL) ESA.LCC.RUSSELL .F9EQPDAT

Then punch the PROC LCCFLX9E which is on file (06,SL) using IEBGENER.
(06,SL) ESA.LCC.RUSSELL.PROCSE

Note: this has a PEND card as the last card in the decx for use as an inline
PROC.

You can now run the sample Equipment Model problem (Appendix D in the
green Equipment Model User's Guide) with a runstream similar to the following:

//308B CARD

//PROC CARDS

//PEND

//EXEC LCCFLXSE,
//DATAPDS="'ESA.LCC.RUSSELL .FIEQPDAT'
//

//

If you want to test the Cognizant QOffice Report Options punch file (09,SL)
using (IEBGENER). This is a rundecx.

(09,SL) ESA.LCC.RUSSELL.TST9ECOG
II. GENERALIZED LOADING INSTRUCTIONS
This tape contains 15 files.

(01,SL) ESA.LCC.RUSSELL.SEQ.WBS100.LCCFLXSE

Seauential - Unloaded with IEBGENER

This is the Source Master File. The numbers 109,111,113,1001,03001,0030

are unioue and are only used for dimensions. Changing dimensions to
accommodate specialized problems can be done by using a text editor to change
these numbers and then by compiling and linkediting.

(02,SL) ESA.LCC.RUSSELL.DATEOBJ
Sequential - Unloaded with IEBGENER
This is an object deck for subroutine DATE on IBM systems.

daaiiteliaim




© | '3,5L) ESA.LCC.RUSSELL.LKEDOVLY
: -quential - Unloaded with IEBGENER
This is the Lirnkage Editor Overlay Structure

(04,SL) ESA.LCC.RUSSELL.COMPILE.WBS100.LCCFLXSE

Seguential - Unlpoadeg with IEBGENER

This is a compilation listing

To print this file use IEBGENER witn the DCB for SUSUT2 given Dy:
DCB=(RECFM=FBA,LRECL=120,BLKSIZE=3480)

l
I
' (05,SL) ESA.LCC.RUSSELL.WBS100.LM.LCCFLX9E
l

PDS - Unloaded with IEBCOPY
This is the load module

(06,SL) ESA.LCC.RUSSELL.PROCSE
1 Seauential - Unloaded with IEBGENER
This is an inline PROC. If you put this in PROCLIB be sure to remove the PEND

card at the end of the PROC.

(07,SL) ESA.LCC.RUSSELL.F9EQPDAT

PDS - Unloaded with IEBCOPY

This is test data for the Eaquipment Model

To execute this sample data, use a runstream similar to:

//LCCFLXSE  J0B
// EXEC LCCFLX9E,

// DATAPDS='ESA.LCC.RUSSELL.F9EQPDAT"
/7

1/

(08,SL) ESA.LCC.RUSSELL.FOWEPDAT -
PDS - Unloaded with IEBCOPY f
This is test data for the Weapons System Model. To execute this sample data,
use a runstream similar to:

//LCCFLX9E J0B

// EXEC LCCFLXSE,

// DATAPDS='ESA.LCC.RUSSELL.FIWEPDAT'
//

//

(09,SL) ESA.LCC.RUSSELL.TST9ECOG
Seguential - Unloaded with IEBGENER
This is a run stream for testing the Cognizant Office Report Option




3 (10,SL) ESA.LCC.RUSSELL.SEQ.wBS200.LCCFLXSE
‘ Seauential - Unloaded with IEBGENER
This is a source dataset capable of using 200 Work Breaxdown Structure

elements.

(11,SL) ESA.LCC.RUSSELL.WBS200.LM.LCCFLXSE

PDS - Unloaded with IEBCOPY
This is the load module for 200 Work Breakdown Structure elements.

(12,SL) ESA.LCC.RUSSELL .SEQ.WBS300.LCCFLXSE
Seguential ~ Unloaded with IEBGENER
This is a source capable of using 300 work Breakdown Structure elements.

(13,SL) ESA.LCC.RUSSELL .WBS300.LM.LCCFLXSE

PDS - Unloaded with IEBCOPY
This is the load module for 300 Work Breakdown Structural Eiements

(14,SL) ESA.LCC.RUSSELL.SEQ.WBS30050.LCCFLXSE

Seauential ~ Unloaded with IEBGENER

This is a source capable of using 300 Worxk Breakdown Structure Elements ano
storing results over a 50 year life cycle.

bo—nd g - [ ] —— —

- (15,SL) ESA.LCC.RUSSELL .WBS30050.LM.LCCFLXSE
POS - Unloaded with IEBCOPY . !
This is the load module for 300 Work Breakdown Structure elements with a 50 wdevva

yeam life cycle.
III. NOTES

1) The operators which can be used with user - written eguations are:

a) Bimry +,-’*’/’“’MAX'MIN }
b) Unary +,-,INT,L0G10,LOGE !

2) The construction of user - written eguations must be in Reverse
Polish notation. This is the same as when using a Hewlett Packard
calculator. The Hewlett Pacxard instruction manual is applicable
to construction of user - written eguations with their ENTER
corresponding to our COMMA.
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REPORT DOCUMENTATION | 3. REPORT NO. 2 .« | 3 Recipient's Accession No.

PAGE DOD/Df-82/007a R R

T‘rm- o;d. Su‘bmil: & Report o.‘u
User's Cuide for Naval Material Command's Life Cycle Cost (FLEX) rep. 4/82 o

' Model™ ¢

7. Author(s) & Performing Organization Rept. No.
R. Dress (ESA) & T. Struven (Hughes Aircraft Co.) ‘ NMAT/LCC-FLEX9E.

9. Performing Orgnmn\on Names and Address 10. Project/Task/Wark t;;m No.
Naval Weapons Epgineering Support Activity MAT/ESA/31L
waShington Navy Yard 13. Contract(C) or Grant(G) Ne.
Washington D.C. 20374 © N/a

(-]

12. Sponsoring Organization Name and Addreas 13. Type of Report & Period Covered
Naval Material Command (MAT-023)

Washingtoa D.C. 20360 INTERIM
' 14.
]

118, Supglementary Nnta<
. Thig methodology has been successfully operated on the following data processing
P \ eqyipment: IBM 360, IBM 370, IBM 3033, IBM 4341, VAX 11-780, PDP 1140, B 6800,
{ - MV/ 8000, UNIVAC, and WANG For maggg;i;;ape see:

: tract (Limit: 200 words)

he FLEX-9E life cycle cost computer model is a user-oriented methodology

accommodating most cost structures and their associated equations. It's extreme
flexibility allows tailoring to meet requirements of DoD Directives 5000.1, 5000.4,

and 5000.28. Also, this methodology has been identified by OMB as having demonstrated
successful operation and is directed for use within the Naval Material Command by NAVMAT
ltr. 0422/DC, 16 Feb 77.

This program contains two sample cost structures with equations (one for major weapon
systems and one for equipment). These cost structures may be used as-is, modified, or
j replaced by the user's cost structure. Counsequently, the FLEX methodology can be
easily adapted to meet the LCC requirements of other services and agencies. Presented
as batch processing, this program can be run from a terminal or modified to run
interactively.

17. Document Analysis . Descriptors

Life Cycle Cost Design to Cost

Life Cycle Cost Analysis Design to Life Cycle Cost
} Life Cycle Costing LCC

Economic Analysis DTC

b. Identifiers/Open-Ended Terms

.

o

¢. COSAT! Fleid/Group

18, Availsdility Stetemen: 15. Security Cless (This Report) 3% rg’o. af Pages
UNCLASSIFIED 238

Unlimited - - 20. Security Cless (This Page) 22, Price :
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